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DETERM NI NG PCSI TI ON I N A Bl PE REFERENCE TO RELATED @g%l’oﬁﬁ%gﬁ%ﬁg Thi s
appl i cation clains t he be it of U S. Provisional i i on
Serial No. 60/098,284, filed on August 28, 1998. . GROUND OF | NVENTI ON
FI ELD OF Twb doNWBINTI ON The present invention relates gener%Jr ‘9099 Vi ces
for detecting 10 internediate points within wells, gas and 0| prpel i nes,

and the like, and nore specifically to a systemusing radio frequency
resonant devices installed at various points in the well or pipe. A

det ect or i sSMEPPANPARPARATI$&EORBE TRRMINING POSITEOdhBA BIIRE ces where
installed to transmt |ocation or depth and other information back to a
station at the surface or along the pipe. The 15 present invention nay
provide for the stora EnNC oadi ng upon
fetrieval of the devi %E?F%}mt %ﬁgﬁ%ﬁ;?g?f@g%%"%?@hTHE RELATED
ART The need f othisicapplwatiomedsimenthe kdndfibeofldpt IS.ofProvibiondle®atehd is 20

critic s .of erest_in the well, resides within
a rel gt i \/%PR}'CH 9'?§ gfﬂahbeq@%ébgnhlepﬁﬂ éﬁg‘l‘ 28:3888after drilli ng, with

cerrent bei ng poured between the casing and the wal |l of the drilled hole in
order to seal and stabilize the hole. The casing and cenent are perforated

at the desired depth in oBAEKGROUNDGF INYENTI@NUmM of interest (oil
bearing d { r, etc.), with the casing and cenment serving
to pr evenﬁﬂﬁrp éfﬁ%gfg\%”ﬁ%ﬁg of unde5| red fluids with the fluid of
|nterest fromt e t n

e ‘gg&ée t mv@ tloH’aﬁéﬁzs Pdll t§ 8 Jiced Nfof o gté){twg]pr oper

above, is criti ted a preci

dept h19 n cum@emedmteapomms m’thw wgllsargasrmms orl @l;jeehnéé uared thié fikehendehore 30
and/ or m ssin e desi s? stratum,of ,interest in the well. As wells

typically s@)?f‘g‘ﬁa ¥ 19/ SYsfem, Y=g dodicatrequrnsyaregonast dpuicsw inptalledratice in
the case QEarnoQb'po%ﬁ' i38e WAl & e I BEfcRfor IR Hito%he! PRedShid” ©f the

well to within a
detects the resonant devices where installed to transmit location or depth and
other information back to a station at the surface or along the pipe. The
15 present invention may provide for the storage of the information gathered for

downloading upon retrieval of the device from the well or pipe.

DESCRIPTION OF THE RELATED ART

The need for accurate measurement of the depth of a drilled well is
20 critical, as oftentimes the stratum of 'interest in the well, resides within a
relatively narrow band. Wells are typically cased after drilling, with cement
being poured between the casing and the wall of the drilled hole in order to
seal and stabilize the hole. The casing and cement are perforated at the
| desired depth in order to access the stratum of interest (oil bearing deposits,
25 gas, water, etc.), with the casing and cement serving to prevent the flow and
mixing of undesired fluids with the fluid of interest from the well (e. g., water

with oil, etc,). |
In view of the above, it is critical that the well be perforated at precisely
the proper depth in order to avoid drawing an undesirable fluid into the well,
30 and/or missing the desired stratum of interest in the well. As wells typically
~ extend from a few to several thousand feet below the surface in the case of
oil and gas wells, the precise measurement of the depth of the well to within a

1
SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) 06 OCTOBER 2003 WO 00/ 60780 PCTI USCD’ 09012 few

feet, poses a difficultgproblem U. S Patent No. 279, g%fog
excel l ent and detail ed scussi on of the probl em (gt he ackgroun t he

I nventi onwoodengss 1 through 4, for further backgr ound. "Accor di ngg‘%
numer ous devi ces and systens have been devel oped in 5 the QQ{SO 13 oggi ng

or neasuféwideehpopeed difficidtptiobtémt he, \&! per the well or
for ot her ulfﬁ%gses s re ui Bgd Srnch @Frﬂﬁ%ﬁ%@%?%ﬁ%ﬁ%%@@ﬁ @l esonance
i rrag: ng) € 5% gialed tdispussien oft erBrObI’EmenbthaenB!athﬂOUh@ bfthedr der to
enable a 0 r etermne its position
or depthl t IH’E% HJ |1:ﬁilf¢_@,{ggerorf\ﬁﬁh@r ?aigﬁgugg-stens or principles 10
utilized in t Cpmis‘tlpmmedﬁ;st operator to
det erén ﬁ}ér eC|{s g%e dept h o?é\tnﬁgg% ﬁ?@?%{ﬁ]&bﬁgﬁ Jie\ﬁefll %dp%ry easy
for ¥ hetfePpstigr girzsgg@meaaunngébe Ipyecise depth bhthe well, {9 féefofsing he wrong
joint or and thus, throw of f_all cal cul ations and
neasur entehne?gl'!eﬂtg(r:gégré}ﬂ%r ﬁﬁ?po%gst% %ﬂ@ntgﬁ%w'ﬁéwescasﬂ\ﬂ@l (magndstas a |
| engt h ofesomaect rihe e at._an error i he

o : Ql&hg}5gérﬁﬁ¥a rdy d%—:’ °hb25§§d?hé%e&‘?§ﬁa‘9?% B do?“ ot her

one jolnt |ocation,” coul

det ecti on of
tool to %dg? ﬁ°h8n§f?’ﬁa@u¢r¢f§ttqrnmafed intortheedvell Yeasihgs® Slétéﬁrﬁr‘?e {é the art
he prior art extend to ot ypes of

f
g.r Seﬁ/\ﬁ ?ft’ OLBSP{hk&}ﬂt’ 8 e. cﬂOW‘?Yﬁ"t Bane®f yhe systemng enerintiplesver ti cal
vel I10bortﬁﬂlzeﬂom maﬁ@étepréﬁ@e shandesdk ra%EGHalé et[of 855$§a5npnhg';£q%m to

cross-coyntry oil, gas, or, other pipeline, e.,

send a ﬁHﬁlr@aIPTeébsﬁi)tﬁie( depthedf the' poal’ Wltﬁlhﬂﬁﬂg‘mé hat lid 06?’ ? f&}.lt | yt Ey
I’ng"to the

t h f t
Condi t1 ahearol i bF FieoB ingetif diiof dhe ablcle alast fhe arongripirtcrs  or o

W t hin E;ibmhmmlgg ntg gi,nt in the |ine.
However fl avvsc !grg otnldetrHUpSIr gﬁ@?ﬁ%ﬁ%ﬁ?ﬁ@@ﬁ%ﬂd B'@aisHE‘?W‘P'T‘tﬁed as to
| ocat | or?c SHdinghie Asithen sifeneenveationpl yell cmsetg pipe lsatch 16 no neans

f t t | Rat h t | t t. b
et 431 caPeR LYY SeEn RSN B in &, teleetionasrane mﬁiq&anﬁﬁa&,ﬁe as the

"pig" tcausesat pedoghinghguhl 8¢, other tool to miss the stratum of interest
- completely.
Those skilled in the art are aware ihat the Iimitaﬁons of the prior art‘
extend to other types of bipelines and the like, and are not limited only to
20 generally vertical well bores. For example, the standard procedure for
examining a cross-country oil, gas, or other pipeline, is to "pig" ihe line, i. e.,
send a mechamcal device (called a "pig") through the line, generally by
pneumatic means. The "pig" may sense various information relatmg to the
condition of the line, or other factors which information may be stored within
25 the device until it is recovered at some point in the line. However, any flaws
or other problems in the line must be identified as to location, and the
mechanical "pigs" used for such operations have no means of determining
- their position in the line. Rather, their location must be detected externally, by
a worker stationed along the pipe or line as the "pig" travels through the line,
30  and who logs the passage of the "plg" at various points along the line, relative
to time. By knowing the time that any information was gathered in the pipe,
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30 and who | ogs the passage of the "pig" at various points along the |ine,
relative to tinme. By knoyang the tine that any inforgatd t din
the pipe, 2 . SUBSTI TUTE SNBET (RULE 26) 0 06 OCTOBERW 0036)98 00; gg?%(f)wa
PCT/ USO0/ GRO d@6o78nd the tine of passage of the "pig" at vawi@RZeheM S: the
| ocation of any anonalies nmay be indirectly determ ned. However, it wll
be seen tdms the timenobpagrage @il thet tpigleatvaiioes tguintey ¢ keatibnasft ampn of
vari ous anonal, es_or ot.hgr ints of interest in such a pipeline, as- 5 the
bgJdiect,

det ect i orf ¥4 GE IENS detegpeds hr ough the line, is deternined at
only a relati A t; b NH: Y when
the record oﬂwh%\;?gg%ﬂ?gdséf?gkqilgg%lgg%ﬁ%elg,ﬁhﬁg%ﬁ%%ﬁﬁé ﬂgeepg%:g? ble to
narrow tlheatiopcel vasiousf asomeligoonbther foitterefdhtdresttinesuchnepiptin@nagr ea

[ h f hund fe f pipeli , h . 10
Recor & nhe HetBratiiBF tihe rSsaut oiribe petyrehshneringod delpamyacioht | i os
the | tdq 5 | . J (Ml L thin th [1. Th

e | ocatdrp .a%téif‘“v@yl"fé?u viddy s'fepta?é%leds%oxﬁfyél@ﬁg\;g\g'rlgx&f o%‘?sewé%@" ye €

§yst em conpri ses a ural i ty”of "passi or a ?esonant

devi ces, ratordhofithe retiveréddpigt is examited,dt nedy nobbet pisssibh 1 hiarfow he wel |
h of, the devices is preferably constructed or tuned to provide

casi ng. a ] . >
a uni 3uet§%ﬁqun &Eaﬁo@? qeant ohindgrasttigothe; ingyr tov iagedreshsmaller thamits a
| Seeh el oA fel Huftiche @ el of oGO Br BRABRAY R =1 °, [ eaueney 1ot

receptio e devi ces, iC rovi de a respondi ng

signdD to, thdaserdinglypb.nebukwill beespamibirgsyitenpivhssefiver ibatinég e | i ne
to the wel | otgﬁratorﬁat th& surfiace, who is able to deterrnine precisely
the | ocati®ioeRiofept Kepth iqfca wmgll tadlat variaus ppintsvithin Ahe avelht iThe v, the
i nf or mat igQgt, r 1) downl oadi pg into a
conput er Sgr egi? %ll:gg'?pg %lte?' aﬁ?%mrag@d?’Flyggg&g\ggpgkﬁ\%ggéﬁr &gé‘ée,nc, af8P¥Pbcovery
of the tdevices, whidthare installedi 4t severaipen allpof thes jiite Th 'the alellicasippabl e of
posi ti vel%;hi dﬂhtl féi.ng t.he IPca}tei on of a tool ich is passed through a
pi pel i ne  lethe BEvic 555 RBIE R reAnsyuckRd 05 dHRed fo RipYide RohmiqUe t o t he
tool 18t "yaiivigual ighak SAl Well 168 i icRarsiRsni | gt 1 ne. The
system may lu"t_i i zg actﬁveeg?mdg?sr%@ge?a i'gﬂﬁr equé%%éqékgggw&gt%% ces,
with inf diraelionsl signalgon taor appropriate frequency for reception by the devices,
which then resonate to provide a responding signal to the well tool. The
responding signal passes up the wire line to the well operator at the surface,
who is able to determine preci_sely the location or depth of the well tool in the
20 well Alternaﬁvely,'the information may be stored within the downhole tool, for

downloading into a computer or other suitable reading device at the surface,
after recovery of the tool.

A further need will be seen for a system which is capable of p‘os.itively‘

identifying the location of a tool which is passed through a pipeline or the like,

25 and recording the location corresponding to the tool at various points in time
‘ as the tool passes through the pipeline. The system may utilize actvivelor
passive radio frequency resonant devices, with information being stored

within the pipeline tool for later recovery when the tool is recovered from the
~ line. '
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within the pipeline tool for later recovery when the tool is recovered from

the line. 3 SUBSTIT SHEET (RULE 26) 06 OCT 20 %\@-ﬁaﬂé Y/
PCT/ US00/ 09012 A di scu®Sion of the related art of ic%%t e preggrgb%:3

i nventor | YOMKPBO and its differences and distinctions f r aoTsvoev@3ent

invention, is provided belpw. U S Patent No. 4,572,293 issued on
February 25, 188 SFBS%'QFHS t&e relgte pEnf vhichtthe preserg dnvevitohizdawkré) aci ng

Magnet i c Madlk i I : d | Lbores, " descrjbes the magnetic
pol ari zin fﬁsr aiﬁfa?%ggéfénSarngsag%gfbt%l%oﬁ{ﬁgh@nQf?ﬁe“m‘éeréloéctﬁi dr¥evideds within

of we
t he casi ng,eloahd activating the electromagnets to inpart a permanent
magnetic field at, the |ocation of the electromagnet(s) wthin the casing
or pipe. The nHgRethA&N Posdl 243,293 issued aro Febyudre 26ct 08646 Japhd &
convewst i opgkoRBENgl I G; oF ' collar locator. The WIlson et at.
met hod dggs ﬁcc')t VS})f?i\'/ich féa‘agnw&o;oﬁ?fg% laging ZY’@WE“?%R %ker@e@m@plmmti cally
mar ked splogsed nbfellbbrey,® cdesried Offiet inoaH fad;qt neki call ol ari zed
areas at ,gész eterm ned points in the ng{a}‘isﬁlg. Iﬁ%&%’r}@véﬁ%ﬁhl g%ﬁngt ¥ .
not di scl 1S9 En8r B1orPayestrynagnetetvithin thegadimgt bﬁdFéb_ﬁtivth@ tAk a

device i 4 er fluid pipeline, as provide by the

pr esent %ﬁ%@ﬂgﬁgggﬁg?ﬂxﬁép gé ngr@?n%{ EWB”@EP ﬁﬁ‘%@t),tbadoc&hmdf dheDecenber
16, 1986 electrurdeyhet(BpWithin tHa E28 'oP" agvnaeb i vel upl ed

Tr ang onder, " dré%scr i(ggs a k passi vg_g rogfiﬁ(%i ent H‘éﬁhgﬁ%& %‘geﬁﬁgéﬁ?@m

i ncl Udi ndnaY Bersigciest usipa@ eanvegtionak megnetip ensiing tasiag d@ﬂﬁf‘%otc‘aiug,ger ed by

an appropthat NS4 t | zer escri bes the placenent of the’

resonat i nghtérm%%gn%g?"oﬁ{egh&rgg\ﬂ%ﬁé B?dﬁ B&Y‘g%.an)’g meaasr af Idifferéntiatingwi t h t he

triggeri hgtweensmadrestidatlyi ntarRedt apbna ' This.configuration is
precisely the opBosi te of yt he.rpr esefr)lét)gl' né%%%:}ségm@?w iRestianing | thar y
r espondi ﬁ@agﬂﬁﬂcé ¥ RAlprizedygeeangat redetermareddepaitts M niRd Midin 25 a

movi ng | peli "Ri gging" tool. Moreover, Polzer nekes no
Cuogest i o rep e st B LI LR Bie subrisepies leagie adesesmining

the position of a device in a cross country or other fluid pipeline, as provided
by the present method and apparatus,

do

U. S. Patent No. 4,630,044 issued on December 16, 1986 to Rudolf
Polzer, titled "Programmable Inductively Coupled Transponder,” describes a‘
passive radio identification device (PRID) including a memory for modulating
20 . the response signal when triggered by an appropriate transmitter. Polzer
describes the placement of the resonating transponder on a moving object, e.
g., a railroad car, with the triggering transmitter having a stationary mounting.
This conﬁguraﬁo‘n is precisely the opposite of the present invention, with its
stationary responding devices and.triggering transmitter being mounted within
25 a moving well hole or pipeline "pigging" tool, Moreover, Polzer makes no
suggestion of using his invention for determining depth or other
characterisﬁcs in a wel[ casing or other fluid pipeline, as provided by the
present invention. o

U. S. Patent No. 4,808,925 issued on February 28, 1989 to Gary K.

30 - Baird, titled "Three Magnet Casing Collar Locator," describes a magnetic

device for detecting pipe or casing joints in a well. The device provides a
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characteristics in a well casing or other fluid pipeline, as provided by
the present invention. . Patent No. 4,808, 925 !’%?& @éﬁ%bs,?&
1989 to Gary'K. 30 Baird,~titled "Three Magnet Casin® _a_rm:ocator, .
descri bes WOraqo780-i c devi ce for detecti.ng pi pe or casing potrhissydosiza Wel | .
The device provides a 4 SUBSTI TUTE SHEET (RULE 26) V\D 00/ 60780 06 OCTOBER
2003 PCTIREI®INOSHEREd piciPidRl ynagnetin field, owtinh megmetically | sifektsWiHesh

[ t onetalli sing and.casing joints. A
detector SLSORaPERalGheng EELBTTRRYs & BRGB a%%&*iﬂ@ﬁs\i”ﬁh ma%gmd netic
br ovi st on 101 4ot GerLng oy GPpFa fokces (R EASIIRS eS'ilassdl Sl o i
appears €&a5ng ijeint.y Bavd wal s\nr?eprmlermﬁ?ddetggtﬂ}zgcghlysmﬁleg%tgggdﬁaggga i nt

' [ re. in the casin e dev :
st Be 8Ee TR ph deiEarS staull Sogseresthen deariasion, ot her
0lcr ™ e egertnedumbiti BRIt L6 Lre BEUR crUBEyB Liatlione, a0y
e Py oot prer top Cir oD Shee veed nf oild SFpeld MBcaion & B4 420
tlgg4p[ gsggt?%’ﬁ'l\é% t 58@&%?@&’ infpingken NeRToNt eddry meraa.lrdedeiqm.a%mm Dept h

| Idbeeas@di v s d . . magnet i,c _
ngg;c oact id\})e'l Qcat’?a(gﬁé.érrg?&erfs 15‘1"’??5%*’&:?3’%?%@{"?1‘553%8’%@?%&%@%%9? ceis
capabPe @& piggiegttonl imat lerdrsgkoentzy gy othedithih OrerfiEdMMBid" pYDlinaNchgmgnet i ¢
anonal i eg, tiﬂ]gé matﬁl rbg i tnteaSI r to co'r'1f! rmthat "wel | depth | 0gs usi ngS
ei t her sjpg?\é epB’a St ??f? AENPBper | y "ti fed in. '(I)'he Sch](c)l esl|36gptuh :

i n
Patent provi dds. SnpeisttiNG8 2PapERTRLIEY of1diary, RECYGET @' puELd ¢

control and | ogging, as well as the I nportance T the

probl em Scholese Hlack JMsihed dfort Nbﬁrtflmeealﬁpjemtim?ruérpgci ggng%e mdniacgér:]éséa%]l‘” e, as
i 1 er en Vot B8 el RENSH o BRI Tiiomete andaedeciive desaiion marhers: he
length ofn bivelbessingl, The'detéttor deViee iY EAPLINS Y1 SERERAY botFAllh ERLC! "9 SO
radiation (gamma rays) and magnetic anomalies, thus making it easier to
confirm that well depth logs using either system separately, are'prdperly "tied
in." The Scholes '366 U. S. Patent provides an excellent explanatfon of the
problem of well depth control and logging, as well as the importance of a
20  solution for the problem, in the Background of the Invention portion of the
disclosure, as noted further above. However, Scholes doés not provide any
means of differentiating between different joints or other locations along the

length of the casing, nor any radio frequency resonant means for doing so.

- Moreover, Scholes is silent regaraing» any form of logging or determining the

25 position of a tool in other than a vertical line, whereas the present system may

' be applied to any fluid line in a generally vertical or other than vertical
orientation. |

U. S. Patent No. 5,361,838 issued on November 8, 1994 to Marion D.

'~ Kilgore, titled "Slick Line Casing And Tubing Joint Locator Apparatus And

30  Associated Methods," describes a device which is usable with a slick line, i.

e., a monofilament metal or other line which does not carry an electrical
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Moreover, Scholes is silent regarding any formof |ogging or determ ning
the 25 position of a t in other than a verti cal ghi ne,q @{ %03
present syst-em may be plied to any fluid |line i'WPa genera I'y-“vertical or
ot her thaWwaeréorgel orientation. U S Patent No. 5,361, 831 sl lpn
Novenber 8, 1994 to Marion D. Kilgore, titled "Slick Line si ng

Tubi ng Jﬁigﬁ'ﬁl Lodwet devisppastiat uspondn ﬁ@e@@ﬁ@ﬁé@ﬁé}ﬁ: 5(?\5 detQ& Kgﬁjes a

devi ce - hls usable wth a slick line, i. Iarren
other I|i E%F%W'Rﬁ)eécawgdm@ ¥hen admtmne&ctauaﬁa déliite SirivEs o RULE 26)

06 mTGB 0 09012 The d |
05 CTCOBR 73 0 RO SO g 0k B 2
~ Wien a | wgisterisg det @ ch@dentdip intovhse irij'téﬁ@én%n ﬂfea%’n ?QH%Q{E@@%%Q}U?;" ggea

agai nst the inner surface of the casing, wt

moner® ar 16 feVieapasses thaisinn Tws; e Nllgereadev'he wmrcbﬂlyeb@@séd iWerdevi ce

passes t o] T o] devi ce ca only be used when being

dr awn upZV\grngl 9% ‘{Pﬁarpwq%b obxgﬁ ng PiRfes aﬁgt ges | pok ulitige r any gadior equency

r esonancke sbRatE d t her ., than a
quenty. re$bRafite aWMsdeThe Kilhsrébafickn 'ﬁ%@"&%@@&d{‘ other any

general |l y vertical Iine, whereas the“present sys
fluid |iten asgaem"w@mnahhns. wheezasthieopreskit Wys@m Relopiaie in B 7. 447

i ssued Ghaemet at., titled "Portabl e Power

Sour ce Andgﬁbgfféga@fzﬁl??ﬁ '3%%" describes a radl o frequency (RF) device
rovi@di ng: an lu,n@erp e e, fromthe

pr oviii ng’ aent s SusTalaTanduckeChl Wolhd 16579850 éamﬁ;re

i nt errogéf_‘l on signal. The devicé may be powere of
several @haemretal. tited d'E@,ﬂablecPoWemng&ceoAmanFomgb gggﬁ,g ysgfg soI ar

or infr I aem et are silent

r espondladné;s(éuﬁlg% rgldﬁ‘} ﬁ@ﬂ?e@ﬁy &g@ %\(ﬁ%erowﬂm@n Hﬁerfpgéﬁent&gna&andl on makes
use of ascélvirgr anssd e fB6h 1t o] Wi n,a well hoI e

t ool , p| llrr]'tg |gg|ﬁr?tggt ool , Of?é?hfeé?fqg%gﬁﬂ %@ﬁpgesgﬁk dFH\?Enma(Xn €l so nakes
use of gredr Xc?WeOF\@s@haﬁmre eebcmﬂnemj ddectiesl Adbubesh iRdigdihgi 9ger ed

15 or AR PRUAT Blot ool B Honsin, crtbmn "
al. are silent regarding a responding unit for their RF tag device. While the
present invention makes use of an RF transmitter and receiver disposed
within a well downhole tool, pipeline pigging. tool, or the like, the present

| mvent:on also makes use of inert or active resonant responding devices
20 which are triggered by the RF transponder device of the well or pipeline tool,
which resonant responding devices are not a part of the Ghaem et al.
dxsclosure
U. S. Patent No. 5 497,140 issued on March 5, 1996 to John R. Tuttle,
titled "Electrically Powered Postage Stamp Or Mailing Or Shlppmg Label
25 Operative With Radio Frequency (RF) Communication," describes a small
and very thin radio receiver and transmitter, including a memory chip for
modulating the transmitted signal to provide certain specific information, e. g., |
routing, ete. The Tuttle disclosure provides for a thin, flat battery for power of
the device, and accordingly includes "sleep” and "wake" circuitry which is
30 triggered by a transmission from another device. The present invention does

not require any integral electrical power in the specific form of an electric
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di sclosure. U S. Patent No. 5,497,140 issued on March 5, 1996 to John R

Tuttle, titled "Electricasly Powered Postage Stanp (g OCTOBERZY03P' N9
Label 25 Operative Wth Qi o Frequency (RF) Com‘runlc.tl on," descri bes a

smal | and WOr0y/6e70n radi o receiver and transmtter, includipegsofpseesy chip
for nodulating the transmtted signal to provide certain specific

i nf or mat i kattens, big resonatesiwien power EvecEived! feordli 5 Ak abyieaidniitbAeshé o a
power of _.the, device, and accordingly includes

t2 : g’epiI g‘ﬁ(ﬁggﬁé% "C%?‘E@Bfoq ‘i}j_%?té“r?_ F%C@Wtrﬁﬁ@@iége@e@yi:g‘ pzwazis rh'tLéeé.i;gP from
ol ectri cap el POReP[Caaitraldl By Fieth dPeiicd e ekt BRa vt sheer

(RULE 26)theavalberepipepas an@IECRFRe2 0N TREE 408 R9RdLa RaIdranY defibs.
r,esongt es when ,p | s.received froma near bh;ransmtter. The present
devi c& may inc u%e%e{%'\&eﬁ i PAAS 192 rigsieed iang Mawe &, r 1997 tpoMihaebdt. t he

i } d l.e¢t.rpchendcgl ~using the fluid
wthin P f; i‘s Ugl."ég‘iT?%%EMEEIC%%F%e@%;%ﬁﬁg#:ﬁ?g@ % %ot o
Rﬂezﬁggrt wa?gg}ﬁﬁ Is e\tN f’j aﬁ?i tclaed- " JFiﬁelrzetoﬁ:%ﬁbirng Joigr)lllpl Logtt g'r And

Met hods, deyicginchidesa luidirassroeriorsed (gﬁéheé@lly} alanxi_a!cfly t’rtera&lrd;uﬁj,mcﬁam ieﬂg r ; Flr ,
. . r . P ! <

i ol |yt heBforn@aftt jol et CaY) fio S GREr et B B3 2T Bt paGh I senses

t he i1fcr exrsoddingste tife efefogupent WHéh aa:qahtﬂii@gjétmg?ﬂgﬁ? dég'la%}é?%ﬁ jghen a

joint is detect eqﬁ lg ateral valve is oOpened, Creases e fluid
15

flow r_esi%f’tegﬁge W renesgtha Seidaflaw fﬁ&'ﬁialneegg\r/qucgésﬁm;]deﬁilcepa?\nisghegih
e Bt BB et IR abin e L S, S Pl o2
the presaht d_deiciecgarrayntpr semste mn%iﬁﬁ;?ﬁ?d&ﬁ?r{)ﬁge?ﬁ%@ ffdy’;?ﬁf%:%?gﬁt? nNo.
5720, SebebhEh fchl ity e B pres ot ey it means for 1
GETERE P Stefateri o, FIPRSIALCAIN I fio R
U. S. Patent No. 5,720,345 issued on February 24, 1998 to Timothy M.
Price et al., titled "Casing Joint Detector," describes a magnetic anomaly
~ detector which defécts the variations in magnetic flux across pipe or casing
joints, as in other devices of the prior art discussed further above. The
20 detector nia‘y also measure fhe distance traveled down the borehole, ahd
correlate this distance with the nurﬁb’er of joints passed. However, Price et al.
make no provision for distinguishing between different casing or pipe joints,
for determining precisely which joint is being passed at any given point. Also,
as with other magnetic anomaly. detectors, the device must be moving at
: 25 some minimum’velocity through the casing in order to generate the spike in
4 électromagnetic energy for generating a detection signal. The present active
or passive RF system is operable at any practicable'velobity in vertical,
‘horizontal, or otherwise oriented fluid pipelines of virtually any type, i. e.,
ferromagnetic or other material.
30 European Patent Publication No. 013,494 published on July 23, 1980
| to British Gas Corporation, titled "Measurement Of Velocity And/Or Distance,"
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joints, as in other devices of the prior art discussed further above. The
20 detector may al so ure the distance travel e(!own cHOBER ®o3and
correlate this distanc ith the nunber of joints ssed. However, Price et
al . nmake WO 09(6830si on ' for distinguishing between differauresging: or
pipe joints, .for determ ning precisely which joint is being passed at any
gi ven poiTRSCARES, @ dRViGe (whist hefodusgsed i magmeticabpohetye én ahe, walieotigvi ce

must be : o] L Qi l,ocity throu the casing in_order to
gener at eqtgﬁé’%ﬁtuﬁﬁ’é’z‘uﬁﬁé' gﬁ%gb%%&égitge @r’?éw Pﬁﬁp‘%égéﬂcﬁ Pagses. ddhect i on

si gnal . Thevipe esgnthusahiexsuretits PEDS| i t

practi ca?}l e velocity in \/errti csal , ﬁ%?}'?g%’?ﬁfé E?re’ gYE@%ﬁ&@ﬁ%@%d fluid
pi pel i neLBWEET hgATPYUBkgN of e megnetic anbemalyandite idete ctiorpby hotRdrer i al .

30 E P i i ... 013,494 bl.i shed July 23, 1980 t
Brit :Jgﬁpgé;-[ gﬁ g%% g P@%I’ Q"?H IQE\% I\(Igl'm%r E‘?Mﬁt%gd‘hlef/@?e’%cq(?wpwuﬁ@yﬂ& beingt ance?"
descri beg & device i eh ot ahcees g momeio ottt SPRCIRS difssad a

descri bes a device which produces a ma a

f err omet dUIther mhswe, dhe Britieh Gasedesideheammandibin@iish etieshcEmRAsRes. The
devi ce ure its, vel pcity through the pipe, by neasuring the
time b%@ﬁgﬁ%gﬁgﬁ‘%%?&%%ﬁf ﬁ%ém&mm oafoaeunt thedotal puddierafi on by
anot her maanéti®farongidavi 1 i G ween .t he t conponent s
bei n knogv\%l.=l ,&s e} n ot %grb@\?i ‘({:“eé';hﬁé%gg%éﬁﬁf%% i RETY %%sa St3PSRs

di sc%@sedﬂeﬁwfﬁm&ntabew tphen Bhet idittates titwben thenmRigrlitid i det ween
differ enﬁ%ogggélletahé %gor%l i e& ph%duced t her eby, but can only count”the
total nuffber o et PO anbfaRe MeaSndior Hise Bhgtherothanhe geperatipd

provi de getticdladeanhgldre T basegd,upan:.t.he~di skance. ..bet ween .t he
magnet i c Snomal,y Sr oddcﬁ@ﬁ%ggegﬁoﬁe @ﬁﬁb %%15‘?8?53&(8{5% Pﬁﬁ?ﬂther t han

a gener aPHPICgden.i cal downhole, is disclosed in the British Gas Corporation
cation No. 412,535 published on

Vey 11, 1004 BwcPBan AR PRLIGHTGh No k&35 mbiched c ey vostesen

. . ice for

electromagnetically detecting tubivng or joint collars for progressively opening

and closing the blowout pressure seals of a blowout valve. Accordingly, there

is no need, and no teaching, of any means for distinguishing between

20 different joints along the length of the tube or pipe. Smith notes that the

measurement of the pipes cannot be accomplished by odometer means

alone, due to slight variations in pipe length and in the length of engaged

threads at each coupling, to which problem the present invention resbonds.‘

Moreover, the present system is adaptable to béth generally vertical well

25 holes, as well as generally horizontal or other orientation gas and other fluid
lines.

European Patent Publication vNo. 651,132 published on May 3, 1995 to

the Halliburton Company, titled "Method For Locating Tubular Joints In A

| Well," describes a device which applies lateral pressure to the walls of the

30 pipe whenever a joint is detected. The increased drag of thé device

increases the tension on the line as the device is raised up the pipe, thus

8
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el ectromagnetically detecting tubing or joint collars for progressively

opening and closing the wout pressure seals of a WébT‘@éERZO%
Accordingly, -there is no ed, and no teaching, of nmeans

oo : . S be or
di stingui sMow/éoeoween 20 different joints along the |engt tycq{rggobl,@gotly
pi pe. %mthor?gt es that the nmeasurenment of the pipes cannot be acconplished

teRabliegnihe joiotee todbe detestedghiithvat i rehipaBehd 1B R |8&HBaANd in
by odorne fiea y t hr eads .at .each coupl i Eg to which problemthe

Ito? gsleﬁ'? gutq%g%ﬂ?%ﬂ%%z\é’%ﬁd € dRyredudhe pipe gnéébatswianeemme dexjoeabl e to

bot h t Iv I e ra hor tal or

e hay o RIeRChed ot e 192 EurdBell Patenf SpUBICapgR 4° et cat  on

‘No. 651, iEBcpindd irs hieel ‘888 Mays. ?atéﬂ%nﬁm:sémeaa@hhaw@be%Com@%met'hoe )

" Met hg (ﬁf{f%rLocatl gubul ar Joints in A Well," describes a device iC
S

appl | FAFEH istnetiPnsHotgd | in shefaboive discysisian, varﬁrmeerseenj o nt t |h s
det ect ed fecr eased drag of the device increases the tension on e
i ne as taﬁywae%n ce is raised up the pipe, thus 8 SUBSTI TUTE SHEET (RULE

OBERaIR00 0 2 ] ts to be
0 0,08 g’fg ot '?Ef.”?’?ré‘ﬂ{ gl berencalo 1S8R | PRl B Do
Fpé,

device i %W%@"‘%Hﬁﬂlé@éonﬂmnm diled dmmomﬁdglkppdtnﬁtuslggég J
‘ scribed jn the .
S phran R 08k fHBetiAl! Bl MARMRETh e atesSBRR! pofevces unig

di st 1@ct iconsemtidned magrdtic ahevielyt st ﬁa@ang-rfSr éét%@ lﬁ Br cQ y here.
F: nal | y, . Eur opean Pai%nt Publ i catl on No. gﬁ)g)dé tenber 4,

1996 to 19BiSHIPN PORileRIAT® baEies, within IﬂéQiP'fP%Dhoasmg(ﬁoAﬁmnbelmeOis Use In

Set t Negsr }pﬁl S evi.ce .usin 0 conyenti onal

rrggnletn?c%gglggglhg det g‘cthlego rrggﬁééjg r?(; Hgg‘gc?mﬂaoﬁ?%t@'ﬁg %gb“g&e‘r’jc&r nlt: Lg[
r

Poei L] onltmgilatn’ngmsh el:)eat?wetd_lp emrlfgéylersmlrjlgﬂtns{e)ea§a§" rig%t(S)(Pst eac e|Sng, fgf e device

F SSIdlt!s? |n E&J%E'ﬁttog‘gq %ﬁ’l'ﬁﬁ"fq@?%‘ﬂejib&ﬁhg baskieron saataill net bepesiisnedf or t he
Hal I15)uraggdgeghgqo|rﬁ. to determne that the barrier or seal will not be
p05|t|one

None of the above inventions and patents, taken either singly or in
combination, is seen to describe the instant invention as claimed.

SUMMARY OF THE INVENTION

20 The preseht invention comprises a method and apparatus for

| determining position in a pipe or the like, for detecting pipe or casing joints in

an oll, gas, or other drilled well or pipe, and for distinguishing between joints.

The system includes a passive radio identification device (PRID), or

- alternatively an active device, installed at each pipe or casing joint, with a well

25  or pipeline tool including a radio frequency transmitter and receiver. The

' transmitter of the iool provides a constant transmission signal, whlch is

attenuated or directionally modified so as to be received only by an
identification device at an immediately adjacent pipe or casing joint. When

~ the device receives the transmission from the tool, the identification device

30  circuit resonates to transmit a response, which is received by the tool

receiver. The signal received by the receiver is then transmitted up the

9
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15 directly on a joint. None of the above inventions and patents, taken

either singly or in c¢aination, is seen to descr’e t g OCTOBERI2098Nt i oNn
as clai med. SUMVARY OF E | NVENTI ON 20 The presentvinvention conprises a

met hod anwopersat us for determ ning position in a pipe opctiisoddose for
detecting pipe or casing joints in an oil, gas, or other drilled well or

pi pe, andifetine dbstwewgvi tel ngobednteafe] @uithge, WHeresYist RM pidebsylss a passive
radi o identification device (PRID), or alternatively an ‘active devi ce,
i nst al | edtginatiyely, pihse tep! &y foclpde nmeanst forarerardings the  inforataticn t ool

i ncludin el itter .and receiver. The transmtter of
t he tool 9%(?%\\//1?03e@tii@%ﬁ?gﬁ?ﬁc{f%@% i@ygﬁag?aﬁﬁm tﬁﬁitethgon de¥eNahi ed or
di rect i onfithe/tombei feeslrfateasr dctels pbRf®h ¥gsipiHg, by an identification

device at an innediately adjacent pipe or casing joint. When the device

recei fes the infarsaiienirelating denedeh afdbe, ratifeeideddificatiore devivesdeuy dse 30
circuit r as Lo .transmt a response, whjich is receiyed by the tool
recei ver ??ﬁgg%i%éﬁﬁ?‘é%&“@@‘%%ﬁfﬁ@f PES] 9 iretiosd@tﬁﬁ'ﬂ'“@r pE@tiofip the 9
SUBST! TUTHe SdwRholdR PRERe P 9012

w reline bet \A/Qenot hwog?éggo}%g@urfacﬁ?ggﬁ\g%ﬁla{cg?\éﬁ%rho%gggb%%rp

Al t er nat foggeg, intchiher ompirtey arrinfonmietion systeinoy suckt as ¢iipe of asing sizent | on
recei ved, Wt he .i nfor.mation heing dpownl oaded fromthe tool upon

retri evape%g?ﬁl&: %?Ctgf's $%e °§u?qfa§'é%‘ Bf 2y faEligiiampoint as ppreviqusly

| nf oggat § debad | f I 2ekign | i § i devi.ees, Jray be
stored atdqgﬁe Sﬁd} fﬂggf&wﬁ?ﬁh{] ﬁes%ggp at o %ec? ﬁtglba%)lega%tloﬂ‘gaét ‘gé{’hf’ n%tct he

| ocat i onAggin,tthe presehbrystemols adaptablet foreuseaivel geineesllyc harizsftel fieid ¢S whi ch

casi ng. ol 920 SEteEi o) EnEeS e Ml e Ssmess vaverical amphelas and o pof nt
ol o 15t e ORI Aot BB FR lghd |
general | §s wwu._z’am,mrewm idvertoirl mayaslsovatilize, idertififatioreldvies ahiste! | as
oeneral | i SSTen R i B kel S A P h okt Y *
able to distinguish between each device, and therefore the joint with which
any particular device is associated and the physical characteristics previously.
logged at that location.
While passive radio identification devices (PRIDs) which resonate
20 when a specific frequency or frequencies are detected, may be used in the
present invention, the present method and apparatus may also make use of
active devices, i. e., devices requiring electrical power for operaﬁon. The
present invention provides such electrical power in the form of an electrical
battery, with two dissimilar metals being provided in the resonant device, or
25  the resonant device and tool, with the fluid within the well or pipe. s'erving as
an electrolyte for the device.
Accordingly, it is a principal object of the invention to provide an
Jimproved method and apparatus for determining position in a pipe or the like,
utilizing a radio frequency transmitter and receiver in a downhole or pipeline
30 tool, with passive radio identification devices (PRIDs) or active devices
located at each joint in the pipe or casing.
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as well. The present invention may also utilize identification devices

whi ch 15 provide a disti n.si gnal from one anot her, e‘cée)é %TP?EE%%e

downhole tool is ahle to stingui sh between each d

the joint wotobsevigoch any particul ar device is associated alpéir S (H si ca
char Jact eristics previously. logged at that |ocation. Wile pééihl (92 %(adl o]

: cteri st . . s Y
or 1 equenci o & 4 °GEs CFet e EVEbERTR eyde, pBSErovRd abeie the
present pesitiod deternanipar et AR abSSraTBE Y HIGEnRly inffle\h 8@%‘{"‘@% e

i equiring electrical power Tor operation. pre _
gregi/iCSng’s%égﬁ @”%clterfﬁl%\éal syslRar, such Be & compoteramt ¢hesturfaeal or batsigyy, with

i SSiWY . . i ided.in the resonant, device, or 25 the
o L PELPEL M 8 00 Pt gt s st 1 1 2
an el &ct sydtghewheneldiea kb frequeREPIdtnighliion blise & Bidigi@al obiect of the
invention to provide an inproved method and apparatu det erm ni ng
position in aesi geothertabjedti ddhe im‘/émtﬁmi?) ggtoipfcame_p tari];r ;@,qm@losué éigﬁqg}%m tter

j | hol i peline tool, w pass o _
dent 11 e5Teh Yl BLE pratBoy " speRraliacuhisas mayouBeca taol daving of nt i n

' i Ty T :26) .0, 0 OBER 2003 WO
00/ 60780 T LD Ga015 T s hrstias By ol ey o ndiekliehi M 0Bk ovi e an

i $ha pipe, deddonidowrdoading abe anfbraaBBhFFAHH tRItSH MY
:g}glrovgop?ﬁﬁgei ?rli!éOlthiiign g?c?ra e retoi evgl zystém such as a conputer,
at the s%r Pé‘ﬂéaé’?g%‘f%P%’ecpﬁgwp&ggﬁifﬁe,- with the dO\cAlnhO:‘e or pipeline tool
itti isi : : 0o fregueng)
Nt 1§ cat fon Sleu 2iner DU of IRV EMURIBBULE, B8 B oVFE FrRe i on | s
to proviRRSIERN | Aptesviningi methott apds apparatdet ?’r?m! mngafé}?gégr@??%gpar at us
i i di nmeans erein, o
't or mac st B Rt Y i foraned i ageos fase aiding fpeachraf ther
dom:goadﬂegtiﬂdaeiohncﬂ@n@@é ithe Wem &1 Bigde? YuchlBs tREXUtdlfh TFYLbisHes recovery
of the t
1

c%cz)alrécteristics at each identification device installed in the well, the pipe or

casing diameter, distance between each of the identification devices in the
pipe or casing string, etc.

An additional object of the invention is to provide an improved pipeline

position determining method and apparatus which identification devices may

20 be distinguished from one another, in order that the tool distinguishes the

| specific identification device with which it is communicating at any given

location in the well or pipe.

Still another object of the invention is to provide an improved pipeline

position determining method and apparatus which may utilize resilient seals
25 df‘Sposed between each pipe or casing joint, for holding each of the
identification devices in place.

Another object of the invention is to provide an improved pipeline
position determining method and apparatus which may utilize active RF
identification devices which draw electrical power from an electrochemical

30 source provided by dissimilar metals in the RF device and/or tool, with the
fluid within the well or pipe serving as an electrolyte,

1
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It is a further object of the invention to provide an inproved pipeline

ition determnin od and apparatus which c t efggPOCTBER 2003
PﬁfSI()rlrmtion system igs programed with various fac'?,f]el ating to each of the

identifica¥P8W6tI8¢i ces in the well or pipe, such as the strmitaRo0G9012
beological 15 characteristics at each identification device installed in

o T bat Lo b s Lo eveon 1 Sraie Mptuean aendl e e

[ ifi ' ' n e i pe , . An addi

obj ect  of YRS HEEI Farrept i anpRoBreRvs o 5 et sisscnbedpubichiion
o .

i st1 ngu St ooh oabenanaecaHd, MCILORR W AR BRr NN elitads e

i fi i i i ith which it is conmunicating at any given
fggglt{' ?1 ?lﬁr@?‘sest\gﬂl OP dievle.c,eSW: | | . another object of the inventionis to
pr ovi &g an i npth%%laﬁadEB?E%bleﬁg%Pf thenpigsest Wﬁﬁgﬁ@ wilk bmbrﬁe@_p@arm?ai ;:i .

i { Hd b : . .d] S et ween each pipe o
st ch MM A G By RE Bt 3RASEALRELYET eech pipe of cast
objeci of the invention is to provide an inproved pipeline position

determ ning nethod and apparatus which may utilize active RF _
i dentifi ca’?i on devi ce%mEtilHE§%Péﬂ@<N QF%:IHHEMWINE(Sn an el ectrocheni cal

; - di RSiyy i,n the RF deyice and/or, toql, with
She”CH PR IS O Bl B Bl R ot Ractad o
SUBSTOTUMEIEEESNg( &l oiahinchidify QRE GRERIZRNB oV@ :Qelofifaé%(ﬁpé’&y@nngé&ﬂég

is an obj ﬁCt .of the inv%ghai on to provide inproved el enents

ar r angemgHEEh &doFopR éﬁ%‘ai"?ﬁ‘%fngo@di@ei_l’mcp'weegn_dassrﬂ‘ab;@an\f_aﬁ'ch idsd
[ nexpensi%@mmgﬁ%ﬂqﬁ?jﬁmﬂ,%?d%\ﬁ&éy effective in acconplishing its intende

i i i1l becone
urposes. 5 These a Jécts of the present inventi on Wi |
gppgr ent uporFigeid @uisof sdirerhatic @NvgioRpeieW bFat iR IINEAY A, BR! EF

DESCR PTIsgc\)lw%:g -{E‘g g%%%ﬁg?eraﬁon of one embodiment of the present invention
| 15  and its communication with the surface and surface components associated
with the invention.
Figure 3 is a side perspective view in section of a pipeline coupling.
"incorporating a radio frequency identification device in accordance with the
presentinvenﬁon.
20 Figure 4 is a perspective view of a radio frequency identification device
and loop antenna for use with the present invention.
Figure 5 is a perspective view of a sleeve installable in a pipe,
including the identification device and loop of Figure 4.
Figure 6 is an elevation view in broken away section of .a pipe
25 incorporating the present identification device and loop antenna, and
including electrochemical energy generation means having dissimilar metals
disposed in the loop and in the detection tool. .
Figure 7 is an elevation view similar to that of Figure 6, but having both
dissimilar metals incorporated in the antenna loop.
30 . Similar reference characters denote corresponding features
Consistenﬂy throughout the attached drawings.
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. . . . . . . £ 10
Figure 1 is a broken away perspective viewin section, of a section of
welgl casing and joint inc ing the installation of %aa; BCTSBER gt | On
device therein, and down e tool including radio 5 _ sce|Vﬁr nfags

t herein fowo 0@ nicating with the devi ce. Fi gure 2 is a schenmat i _

el evati on vioeoev g?Ua drilled well and casing, showing the geriéY %{‘tlol_"?f‘gé\rlmai |hon
of one enbodi nen FeTeR .

t he surface and EﬂAe{%g@ cgrrponefrlpt-l;@g\isgS%)F'c|ﬂa:!1!'E e%ﬁE\?\AW#ﬁeé@mmjrgFl gure 3
is a side perspeet piesent eimventisnctdoomprivesa Di peifde &A4PpRYratus for
incorporating a.radio.frequency identification device in accordance with
the pres %?%WPPB’HQ”Z FPRR er dhe dke, fsraihaeasi vadvotber diilled madiso

} ; i for. use with the present

venti o g ebEad LA g, AL RSP GG abling R Sndoti v h o

pi pe, 5 i netrtidaingas,heil; deer, farchtdther dieid erlRNEnd ASiBeRied IHE Hesdidur e 6

i's a,n el evati on-vi ew i_n hroken away section of a plpe 25 I ncc?r porating the

pr esent i%&??‘f?’@é@?éﬁoﬁ @%feémafmohﬁhﬁmfﬁaisgdndgticprJnof adﬂ?bﬁ:ppipgi sposed
o . ' hayi i ssimi ] ar al' s

' the | oog) SR BHsBErSr Blrs T RSBl €nt e tc catieo ety

sim|ar tppeldtheolcktiguoéie tdodt having both dissinmlar netals

i ncorporated ip the, antenna Ioo'p. 30 Simlar r‘efer‘enc.e chqr acters de‘note

corr espondi ng "?'SHEeu? d¥OVideR A Brakan swalmsugpraiivet Viewaint sexdied afrawiellgs. 12

6078R. OBER 2003 PCTI USOQY 09012
ceraren BRGPEIA & ettt atetlebert onkre2: Wit prctaseianidn jon
conpr i seshavimgtahjuintand thepetetiverf ebmiﬁirsﬁxlrgfbmﬁi'ﬁanr}gwe!a%d' Ebd'ﬂﬂe‘?:'tiﬂﬁgor ©

like, for_ojl as, _and other drilled wells havi a jointed casi
tlhefei n, F@g"”@} 8adntespaity V‘fﬁaﬁéﬁifﬁébn@mupbth@rslem 18 securing the

two ends 16 together. Such joints 14 generally include at least a slight gap

20 between each connecting end 16 of the casing or pipe sections 12, with a

15 resilient O-ring 22 being placed in the gap 20 at the time of assembly of the
joint 14, A well dothole tool 24 is also shown in Figure 1, at the lower end
of a wireline 26 which serves both to support the tool 24 within the casing 10

* and also for electrical power and communication between the tool 24 and the
surface, as shown in Figure 2 and discussed further bélow.

20 . The well tool 24 includes a radio frequency transmitter and receiver 28
thereivn, shown in broken lines in Figure 1. A radio frequency identification
device 30 is installed at each of the coupling joints 14 of the pipe or casing
string 10, as by sealing, imbedding, or otherwise securing the device 30
within the resilient O-ring seal 22 at each joint 14. The radio frequency

25 identification device 30 may be in the form of a passive radio identification
device (known as a "PRID"). Such PRIDs are conventional and are used for
merchandise security in the retail industry, library security, etc., and generally

~ comprise a solid state printed circuit which is configured to resonate upon
receipt of radio frequency energy from a radio transmission of appropriate

30 frequency and strength. Such devices do not require any additional power

source, as the energy received from the transmission provides sufficient
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vertical gas, oil, water, and other fluid wells and pipelines. The present

system provides for thegdeterm nation of the preci | oqss OeTOBER 2003 ©f
pi pe tool within the c ng or pipe, and associ at characteristics of the

wel | or pyBReARbshhe | ocation of the tool. Figure 1 provides _a broken away
perspective view in section of a well 10 casing or pipe 13 GTEISeP082 o
pluralit S I;RQS ~aWM,Lh each section 12 ~having a joint 14

t her ebet &ggjﬁrczﬁ)rtﬁgi r‘%gtecft é{’né‘F?RP r‘%‘iﬂjéﬂ wsAKke@ndiR§ penadicleepiyt h an

i nt er nal tpnsimissicledoiond B8 iCIBYBEEDS IHdsibhe two ends 16

t oget her. Sucgé' oints 1%1 gener al Ily rgn%c'fﬁydgoéﬁaﬁ%gtgés%g@gg'wght gap 20

bet ween each €oieRaatviehy tbadesponding ldevica S0ngagrbepintBeFemh iR ddiveWi th a 15

resilien i . hein |l agced in the, gap 20 at the time of assenbly of

the joi ﬁ?gf%: r}%qé\ﬁi”g d‘o%ﬁﬁéfaéet Boyree 40f §?%18%’=“sﬁﬁmfi(a. A.gwlectiicalat t he

| ower5 engtorefie abattdre! I toSu rt.the tool 24 within

the casing 10  and rgl s,g%%%ér} e Eﬁﬁ#?’%’%&'ﬁ%@nd %%ﬁ?”&ﬁ?i%ﬁ BlsOvneen t he

tool 24 epRventionaluandceay be sdsrcﬁgmrédlt&idgaWQJracmym@@wﬁ&@%é}er bel ow.
rec

20 The « Logl,.24 includes, a radio frequency transmtter an ei ver 28
t her ei n%é#‘.’o%n’%%’ 3?‘5&&?&% ﬁaga{ I® FeeRived, wheveupanotheyearee etactrically

i denti fiemér d (5,3 FeS ok .each of the coupling joints 14 of
t he pipe or g?:{fsi ﬁ?y st F?%gfe}gbﬂgg@&/ﬁ%@%?;ﬁg i mbeddi ng, or otherw se
securing the dbei dwrdeivert BBn erutogeesi WitliAt the T Wyl 388 22 & %ggh j oi nt
14. 1‘5he ‘F‘?’ﬂjeg‘t“g uenﬁy 25 .identification device 30 may be in t formof a
passi-ve Fadio o8 ﬂt PPACRIOWTeS R viagio (fremmancis transmitled )sigraicht RREDs ar e
convent i Afropfiatk e ; : ' ecuri.ty_in the retail industry,
library decur] ty, e?lé#lﬁﬂgtnd;i%ce‘tﬁgﬁ %IC‘%@WJ&%%%@FS Vé°%%¢ 2hagy givendpintt ed
circuit Uhiagatios. ctmg trgusedivep 28 edem BictudHROR redaga ﬂ%eeftorreeéigeg;,gquency

Seh e R P oL B 55a el Bt oot ancs o
(R ey e N0 SR BBl e By o o cc
o fespcifti i eiles thehithanttansmitted eiinal fioph Mthe transceiver 28 does not
interfere with the received signal from the PRID or active device 30. The
- transmitter and antenna system of the transceiver 28 are preferably .
configured tp provide a relatively weak signal which can only be detected ‘and
responded to by a PRID or active device 30 in relatively close proximity to the
20 transceiver 28, i. e., within a foot or so distant.
Alternatively, the antenna of the transceiver 28 may be configured to
provide a highly directional signal, e. g., radially polarized or shielded to
provide only a narrow radial transmission pattern, so the transmitted signal
from the transceiver 28 radiates essentially horizontally from the transbeiver
25 28 and well tool 24. In this manner, the transceiver 28 will not trigger more |
than a single PRID or active device 30 at any point in the passage of the
transceiver 28 through the casing pipe string 10, and will be in very close
proximity, e. g., within a few inches, of the exact depth of the responding
PRID or active device 30. Alternatively, the receiving antenna may provide
30 only a narrow radial reception band for accuracy.
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transm ssion so long as it is receiving an appropriate transm ssion.

Al ternatively, the respongang device 30 may be in thaal @gOETCEERZ00SE
device, requiring a separ source of electrical po (e. g., electrical

5 storage RaldoRhkeOr Ot her electrical power neans). Such dewirfRge@des: @l SO
conventional, and may be configured to draw practically no electrical power

until a radio frequency signal is received, whereupon the re electrically
energi zed to pE'SHEﬁ:é]aa/’P_élggﬁnﬂi%f%‘emaé’ﬁsﬁ{eeé@‘%.V'%eofﬁaagﬁé‘i?v‘ﬁﬁﬁzgfencI osed
Wi thin thg jel Fa{’% %é %ﬁin@' 16 in%PallEB”t‘ﬁ%F@ihP”%e Rieiim 8 48 SsKowRdi
frequency {:rang‘n tea ignalF at the “appropriate frequency to excite the
PRI D or asttendeddromehadOcatveatignal wisglineohead 344 (doneaising.a Tdel andioscei ver

28 al so includes a. receiver tuned to receive the response fromthe PRI D or
active deQigE eXtENSIp @nd: EXREHOR Meany 31 tewisgling 26, et eRpven ncy than
t he transpil.ssk o f } .1.he i 8.4 whhat the
trans nﬁ‘? t"rtg'il EéTbgﬁ)e{I E?&mqﬁ%%i %ﬁ%ﬁ%‘%é\}eﬁ? 6&@[]?81%!%? issitﬁtg*r]geﬁéﬂﬁvit?% t he

recei ved wirghd 2619 thus tERhOweill tack 24/ et theviower 8Ad thereof), witsthd tvelt and
ant enna Sést em of the transceiver 28 are preferabl configured to provide

a rel ati vier)24shispaseghal a spedic oint 19 fga\fm aspeotiEd RIROT sebisAeviget o by a
PRI D ' ' i i i ]
ranseei viga YR fferdfy.  Thd Fadb ittty B3R RIITbL I Bahitencllos |

ant enna Otfrilgbéﬁs arraspossey RomlBermyjadiht RRID grsactiVetdevigs 80agdeaasihgahey
directional signal, e. g., radially polarized or shielded to, provide only
a narllow dexeal 302 das ool ae80iding losthe fanspdfipdvffaquensygffam theom t he

and et | TEUCE 48R ERETE S RS RId Y SARORR HERBRELS Toro

than a siTig difRReRt heqachdyvef tHevesporingitievioy 30aitrdnsmission ipaesagedof the
transcei ver 28 through the casing pipe string 10, and will he in very cl ose
proxi mi t ybY the geceivgrpprion of e frapsredverdd imiBeaygittodyefs andis ralayedspondi ng

L e T A v I
(RULES26) WO OB 6RA0nefn0Es ABERI0PB used to lower the tool 24 into the hole,
| and to withdraw the tool 24 from the hole, is a non-electric line. Acco'rdingly,
tools 24 used with such non-electric lines include recording means therein,
with the data recorded by the recording means being downloaded to the
remotely located computer and database after recovery of the tool from the
20 hole or pipeline. Such data recording well tools are conventional; and are in
use in the well and pipeline industry.

Normally, a drilled well is "logged" before casing is installed, in order to
determine the exact depths of specific geological structures (e. g., impervious
rock, oil and/or gas bearing strata, etc.). The information logged, as well as

25 other information, such as the diameter or size of the casing, well name
and/or number, depth of the well, etc., is entered into an information storage
and retrieval system database, conventionally a computér 36 including
appropriate programming for the application.

Thus, as the well downhole tool 24 passes each PRID or active device

30 30, 30a at each joint 14, 14a along the depth of the assembled well casing
10, each device 30, 30a responds with a signal which is relayed to the
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PCT/ US0O0/ 09012 Figure 2 provides a schematic elevation view of a drilled

well 32 including a ci' ng string 10 installed t ei N.ogTBeTBER 200326 1S
shown extended fromt conventional wireline he 34 (conprising a reel
and/ or owWwmeo/@zsoensi on and retraction neans for the wrel ppg R8s
conventional . neans for comrunicating electrical power and signals to and

from t hesurfadechhdeul@matly to e EompLRVES! B9 cothting" kRE A‘ﬁ%%ﬁ?ﬂavi ng a

thereof), with the we|l ~tool 24 disposed at”a speciTic Joi
speci f i PREPDOpRCHEE idericgs\dQ e30a3vhidmemelictobh@dehas phssedat it ir equency

transm ssj t,yanscei v 28 . triggers a response fromthe adjacent
PRI D or ﬁé@???fgqu§9§9et5§§gsngaﬁb, ﬁBdt‘Fﬂngg”%\ﬁ‘a@ qytivesoRE? SGiccor di ng
~to the tz@nSHiH ted dored f P iye mt a

respondi ng. si gnal or?.@ gfﬁﬁ;g?eﬂﬁg} ?@t’%‘rﬁ@%gﬁé g}efggmtééjrsteﬁagéﬁcy of the
r espéndiingicate/ theecauitiansaststiiedscation of thet well elbwrtholé heolrBE & #ey welir ti on of
the transceiv 24, and is relayed back to the

28 in the |1 tqol |
wireli necq?é'?ﬂje@ﬂ g%@%?’é%ﬁ% REedpUsiidogaed fada may iindipateythatiaamedes, the
line 26 t rist I kAt 9ot , ' t he t ool
24 fromtﬁagﬁhr?o?g%% Ig %r??e e%e??b;e%ﬂl ?%EMA%?C?‘E&%‘I%?@,fe%lt\c,)\%%'g%zwﬁsed W th
such norsusfaget riAs thievdengtinadfudach exfothei bgsingassctidier 4Rnis kubih, ithe dat a

recorded by the,.recordin ans bei ng downl oaded to the renotely |ocated
conput erCOé‘?{RFfaaPé Qf‘lge‘ﬂs ‘%@c‘b@eﬁ’%ﬁbf oft the sisalum bynthenlength iefitbeor

i in ‘ LAg: cCony: i |, and are irn use
PP 0" s TeiRing 1PE0SCAER IRt Mow hfidhnp ¢8R SRRHBRE 1 Ciid LS Aoy ger
bef or fe_ a‘aal'\yif'yiri\t_s 14|15wiﬁi theit, asisociatett PRIDs ated@ive d@/iéébeﬁe)(ﬁé}be@lﬁg%}qs of
speci fi €o ica tructures (e. g.. inmpervious rock, oil and/or gas
bgari ngqggrsé{’%,%ee"i’%q ;he %ﬁé‘@‘iﬁ@f&iﬁﬂﬂi omhisoglews the well icasing50dohke
i nf or naty C iﬁérq} EQr Slze Qf 1. i | | and/ or
nunber, tddeg%tr%t%gf Q?%ga{\fgﬁa? tet C-efaslrleg set?fj?ér ea%sluhﬁ g @%ﬂgﬁ%& \ﬂgwi BEQggor age
and r et desvatl supstanvediatciiiained withoetnahy maikture sofcomaesivid 36bsaacagi ng

appclgpri atg prtogr amm ng for the application. Thus, as the well downhol e
t ool 24%@ Se&'Cach PRID or active device 30 30, 30a at each joint 14, 14a

eSpSns g e S SRSSE SHUAE LGRS P64 rdfoe

. configured to provide a distinct and unique response, if desired, or at least ‘
several different responses may be provided for the plurality of PRIDs or
active devices 30 used in the present invention. Such devices may be
20 configured to provide different frequency responses, and/or modulation of the
responses in some manner (amplitude, frequency, pulse) in order for each

device to provide a distinct response.

In this manner, each PR!D or active device 30, 30a, etc. may be
installed along the casing or pipe string 10 with each providing a different
25 response. The different responses corresponding to each of the PRIDs are
entered into the computer 36. Thus, information is available as to the exact
location of each independent PRID or active device 30, 30a, etc. This may be
important in the event that the system misses a response by one or more of
the devices 30 installed along the pipe casing 10. In such a situation, if all of
30 the devices 30, 30a, efc. provided identical response signals, the missing of

e. g., two of the PRID or active device response signals would result in an
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surface and ultimately togahe conputer 36. By "counti db@mg%ﬂrm@f;;
PRI Ds or. act.ive devices 3 30a which the well tool has passed as it is

| ower ed t lwoegéo7sthe casing 10, and conparing each consecutlptq,(fgm,@@p 30a
with the corresponding data previously |ogged, the conputer 36 can

|nd|cate k I 24|nthe

wel | casefr{lbg O(I%TB@U{ &F}Sfee?grlr%%ge o%(r[:ég\}/':]Iggtsuﬁr§ Foggggbg' gg&%ﬁ@ ﬁﬁ%@%ﬁ'e that an

oi | beaBynproviding @mhsPRﬁhMaﬁdab@BM&ﬁnrekﬁoﬁQ@ sagﬁbtlﬂwe?%n'fp%?ér fpiow the
the casing sections 12 is known, the

surf ace. he f each o
conput er agze &1%(9& 9|Rf§°’§ﬁe{°&éﬁ9ﬂ framnheivery BRIB: oy actiee Idemigeh of t he

10 casin s a tio and t hus
now mang Fﬁﬁ%??ala%ﬁ FIFEL e AR PR Br TG SEeLde b a0) i
bet webn ‘aldreg Eherdasmg sinidgt1® desired stratum This allows the well casing
10 to be perfor q]r&p accurately at the desired strata, assuring that good

flow of the de¥ hefg s668" that dbtsaﬂﬁé@bﬁpmt&iutewtlm 10 previoé aindesi r ed |

subst anc t ch of,.the PRI Ds or

active dg’% géage%g@ cg%ténc‘r?rggs%oﬁet S' {??%g%ﬁ r}ﬁ&%? %@ﬁaoﬁlf”gﬂ‘f%&v'cﬁﬁj uni que

r esponse 30i élodge‘.lne ettingo10atPrbeisiin fcﬁee/ 8!, diveddiffe R Hes RN Hth @?é(’}
lurality of PRIDs or active devi ces 30 used I'n

provi ded &Rfré r B
present I581 G3PoBEe Peﬂlﬂ/i”éé%lleﬁa@V%@aﬂog seationsapdrtfoorprane almaottlelf ferent

frequ@ncyn e ulsatd o r onses in nner
(arrplqllgt u)gl.(‘aa %%%gﬁgitpyﬁég ge%mﬁh %‘rédeéj $’o? ?aéﬁn fo@v weu dgl

di sti nct suficfemisesolutiorn furshetuuztion fahb v BoP24 aGtHIN ‘?h@'ﬁiﬁecé‘r é@in Oa, etc.
may be tS{1rstal1bed al Qn the casing-or pipe string 10 with each providing a

differen egb‘%‘hé’é herrvestitha éﬁ%PQWOﬁQ@SOBermremndr egen doemch of
the PRI DeoftEe b8 SR MRS 580 ycTDu,y 10LgL gt g,fgﬂ,'é;aggaggab'e

as to the exact |ocation of each 1n epende

30a, et cacTinate rapyedentatiopof thentocatioh fuf tiey el tbbiEe4 b'ﬂ%a&bﬁéxﬁf“l@ 'n%%ﬂ -
the devices 30 installed along the pipe casing

resp S Y. on e of
I%?: sBgﬁjrg\’@?gbé(gﬁﬁrPreW“té”Ye'BforBO the devices 30, 30a, etc. provided
' dent| cal respgRetHd ehssiohn® ThigShO%t Has been directed to the well of

Figures 1 and 2, it will be seen that the present invention is not limited only to.

use in generally vertical drilled wells and the like. The present method for

~ determining position ina pipeline may be used in other.pipeline environments,

20 such as generally horizonal cross country gas, oil, or other fluid pfpelines as

desired, or in any pipeline orientation.

As an example of such use in a cross country pipeline, such lines are
conventionally used for the transport of oil, gas, etc. between various points.

It is necessary to inspect the interior of such lines from time to time, and this

25 is conventionally accomplished by means of an automated tool, called a "pig,"

which is passed through the pipeline (generally "blown" through the line by

increasing the pressure on one side of the pipeline relative to the tool). Such

tools may include means of detectmg various flaws within the pipeline, but
may not include any means of determining their position in the line.

30  Accordingly, a worker stationed along the pipeline logs the time when the

"pig" passes, and travels to another point along the line where the process is
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e. g., two of the PRID or active device response signals would result in an
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error. of about sixty f in the determ nation of dept h

t ool 24. opre®ngd di ng each PRID with a distinct response sj '%0 %
conput er g?ylgvs able to determne the precise |ocation of an e gRI D or

deepestedevivhar tife reig 08 9ecdieied ioff thd Bindifiech dBPgEq OF  TO1 ©
g?t;x: ngFiese al ong the cgm ng string rfo g\/ﬁﬁr' ur?g g Ogggﬂoaggt it
i's not al?é/o"lﬁéP?V@%wﬂhdﬂtatr@cprdﬂtagdeezrg?a‘ggagegaiﬂtﬂbafd%@qus{ﬁég’ o
Iilr g\r/lIaISI ]:326 Ofo?gi i rte? Svg'@:jﬁseﬁ ; Ir"\ég%ﬂ‘étgé ang g@faéaéﬁ) ireertimesiatr esponse
bei ng |nsmlﬁtl{1t%d1yfarv@n§ﬁ§$ thﬁ?%éQ/be'lrear%%l?efdrQy”y?é‘ga?ag?é&ﬁ@néom'sgpa rovi de

e i

;5!? fe ?‘t?: 22&1 Qg@smgjtar@mcﬁ@d amb coopared o die tiheswelghed as) ;r%wwmé?lygxpéthﬁn pi gtr%
or casm_?) é%mgg %%) in. t,he evrent that@‘rgg_lsp&nses rom one A
even fou § %% SPIrataarioys RS B ng'z) rgzelt d. Thus,
an accurate Rpraneptadan Mis b P@&Q&% Pl ?é;l%ﬁﬁx 9&, s fk

joint 14 may, 15 be rOV|ded by the pres scussi on

gng’ Il be
to th siionhelsthsetpigtiat any eointovhive awpipelink arlargal afad r@ided, by
sgen ![?Ia?@t he esefab_ge ﬁ’h‘entl on i s not aIN?m t ed use in g’en rally

on
vertical "4F[RY! §S9i Passrae aTMéT*?}#SeB@ﬂtS r%h%dhémarrommgloﬁlzgl ngch
POsi 10 onthe IGcRIPEWhBFe THPE dLiSihd ﬂns@%@&gﬁ %‘n@@orr' PRl 1S TeqUiEd, ts su

as gener al I%/ hori zonal - Cross_ countt ?fé’h nes as
m

desi r ed, bertime eonsumipgl ama cosﬂyanthtster Auchina ByatEh el réé{?g}djﬁl na

15 ORGSRl somed Vo iy
convent oS it e R b padfollfotda™ i
P L vgmbsiaicaiemputiv oipel e (aeterl L, o ow gt e 1
'SEgLﬂ?‘S' Ng therar e3suns synstgrrﬁep%v:ges a solution to the above problem, by
means of installing a series of PRIDs or active radio frequency devices at
various predetermined locations within the pipeline. Such PRIDs or active
devices may be installed at joints in the pipeline, somewhat i in the manner
described above for the well casing or pipe, or in other areas of the pipeline
20 as desired. The "pig" may include a transrﬁiﬁer and receiver similar to the
conventional units which may be used in well downhole tools as described
above, with the transmitter unit sending é continuous signal which is received
by each of the radio frequency devices in turn as the "pig" travels through the"
pipeline. The devices sequentia!ly' provide responses as they are triggéred by
25  the transmitter in the "pig," with the receiver in the "pig" receiving the
responding signals and the conventional recording means within the "pig"
storing the location signals from the PRIDs or active devices, |n a manner
similar to that described above for well downhole tools having self contained
. recording means therein.
30 The data stored within the recordmg means, including the responding

sxgnals from the PRIDs or other active responding devices, is downloaded =
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tools may include neans of detecting various flaws wthin the pi peline but

may not include any neans determ ning their positi ocTOBE
AcZordi ngly, -a worker sta ned al ong the pipeline | tdae time: %zen t he

i asswo,0040780t r avel s to anot her point along the |line wherRoebbgiPr 0cess

|§ %7 IoSUBSTI TUTE SHEET (RULE 26) 0 06 OCTOBER 2003 WO 00/ 607’%

PCT/ USoo/aftraihe "piglémrebvewband ieekaniied o detennias ehdy Pans be gth@e! | ne,

t he data rded b t he, co en.tlﬁnal ata recordi ng% means therein, is
9‘3 Glfa 8¢

downl oadé aligfare ?‘-’éﬁm Bk UiFab'RE 31y aReEIRdY (5e10 I d,in éb&m@dme:gceid oy

e .line.we
Theoa ??%%2’?%?%‘?%82’%5‘3@? 1SRRI ohBakOT By RSUALE I FROR ne s
| ogged byortadiveodeuice wigmal at thadtlechtiong opas itheesigh -dfliRe H’cb&ati“o%t of/fHd ous

I the n be seen, this provides only a very
SS'pr” E) { ﬁa’f W¥a ‘}é/Pqﬁ{é ma)bgm [epRitahetpieblep gs raquiead; withiout never o a

y n ion of the assage at
Ve ous 5o e SUpeRiaCRRIARS oF %@bo%ﬁﬁoe%t Fat ot gﬁﬁgﬁﬂg@g@ng -
dhe peplblem, Iahdy lRsh g &}
ggts?: ;ed&l?@fhemﬁplpgl&ﬁfﬂr hestemematy reftcﬂé in the ﬁnnec%ssary rg{pq acenent

of a lard@ ‘ﬁ%ﬁr&t% %vre&gabﬁ]wommwg tabecarectfy r eqw red, merely because

t determi ned, 15 The
L?ESELFCLSEt et By Bectecrabld Yo MMl ' hePLmiS e an e thoysechearet of
i nst8 1 i pipea mchascofpd?ﬁﬂe@saormﬁ@hdmg gedte théﬁﬂt‘t‘egﬁ%s\ﬂﬁ%hc I)C‘tge ‘ég\r/: gg:
pr edet er %19558 | ocati.ops thint el ine. Such or ac
I

may be i tg g exis %Pﬂ’q!’ﬁetq{étTmQ)%|dﬁélred>oﬁimhatumth38her ‘fwhi;l'féfst o
0
b1 pol | ne g aun setich R Hile STRE PEWRGRT I st o8 Bicddes mecer ver
Similar infernaly tbosade portiah et snmmtmofo@ndiﬁﬁwé}n\éw thidaago! e tool s
descr with the transmitter unit sending a continuous signal
s 4B 0%,

which is e84 oppesite rlhai @teméﬂwéhrﬁﬁdedvpo?m rmt utrhgxfzet he
0L 1 i 1408 e soPe e SENL G TE SERA e B %
the recebliing ita atte aSpagjomiectleembat;védfrﬁ The sub unit 38 is particularly
configured for the installation of a PRID or active device therein, by means of _
~ the internal groove or channel 44 provided circumferentially about the interior
of the unit 38. The channel 44 may include a PRID or other active radio
20 frequehcy response device 50 imbedded therein, by means of a radio
frequency transparent material 46 (e. g., resilient rubber or elastic material,
plastic, etc.).iﬁstalled within the groove or channel 44 for securing the PRID or
active device 30 therein. In this manner, a series of such "sub" joints 38, with
each including a PRID or active device 30, may be manufactured and
25  installed in the field in a pipeline or well string, as desired. It will be noted that
while threaded connecting ends 40 and 42 are illustrated for the sub joint 38
of Figure 3, that other connectmg means (flanges, etc.) may be provided as
desired and in accordance with the confi iguration of the line in which the sub

‘joint is to be installed, without departing from the scope of the present
30 invention..'
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respondi ng signals and the conventional recording neans within the "pig"

storing the |ocation sgal s fromthe PRI Ds or acth deyg OCTOBER20BBNNEr
simlar to that descri above for well downhol e ol s having self

cont ai ned woegewst ng neans therein. 30 The data stored wi t pcaishgodoeror di ng
means, including the responding signals fromthe PRI Ds or other active

respondi ng dew i ’

00/ 80780 06 OET et AN haRtIfe anal el B iElrEspofinl dicel. | .1

i s exanm fBRID® odettwerdawces) rmeed hbbbes pamcnﬂéTqr h@hoﬁelthe%@éﬁep iege@t in the
plpellne | f.. an ano g‘ls noted in the_ pipeline data, its location is

easi |y de¥RSiRentap! rullapiwaysybe - locpted) 9“59 ﬂ@ﬁ? g the mRsiverorasctive. device
- signal atreé du'@@@(ﬂc@n Hﬁ%ve@@r dtdlﬂﬁarnaf;%gq a?%trghﬁm ﬁﬁ%}t}gn o a&;@e %anomal y.

Wor ker s en repair t probl'em as require pend

subst &nt mlrtammmmmstahces,npamodlaelyfmrtheSr%ecbf PRIPs' whith W8l otl RAge | ength
of pipeline for the tl%ﬁ]osjl em and/or replacing a |arge anount of the |ine
&

in order &Y BPRigMEn el @tob\!ﬁfé?ﬁtwﬁbl Uﬁﬂléﬁh%aﬁ{@tmmagnet‘tGﬁr@egwem rabl e

it (I’)ICgII: g\cl)lr ?? e‘?dé&p@s pon ev¥§%'§ (ré&%éoe@h@?ﬂh W%§GE§655ﬁB@d 190 an

exi sting pmovadénsnmeomesml dfEnhandrey ﬂhécbxgl%lcﬂécé!\féﬂ' for %%chqﬁRlGﬁk’ néS shown
in section hn Figure 3 of the draw ngs. The "sub" unit es an

i nt ernal ISVC Hheakfeds Pisclossd UDOFlﬂUT@r'Pe where the &R1Daod an’uvexdewualim'

n | | hr eaded rtion
t o eq\ﬁ "l@%‘%él QVQ\:IIJ réél t’%é su%ﬁélﬂg‘f"' %%Htpgél%‘@% 33‘ %‘?‘neﬂ%@ ctions
of pi pe @8 cosfigired to® fitctlossly afvitlﬁlhné ddips réecT‘Bﬁ éPEoM‘f"éf e is
parti cul %Eﬁgwgconfl gured for the installation o active device

t her ei n, af2singd, eleas Midigaiad bjrib’@v%e@wl’bﬁéhw antErma)'éBdmbwn
ci rcunf el;r%;ég% i{rMhél% 'dﬂoﬁ BfSUWfO?fgf'ﬁoff %éuunl t 38. The channel 44 may

i ncl ude er active ency response device 30

. nbedded t her é'ha lobp apiznaa of8 alsadhcludés envaapYor b@q&ﬁamgfrﬁodraﬁ% pal 46
ubber or Iastlc mat er i al pl astic install ed

resili
WI thi® t ﬁlé”&l-’Bg Bfé f&ﬁ@ﬁﬁen ing FRID @é@@tﬂlﬂgfewm BRinstatled therewnth
The relatively large antenna loop 48 (compared to the relatively small antenna

of the PRID or other device 30, itself) is capable of receiving considerably.
greater signal strength from the transmitter as it passes that point in the pipe,
as it completely surrounds the transmitter during the transmitter passage.
20 The wrap of encircling antenna loop component 50 surrounding the PRID or
active device 30, thus re-radiates the received signal to the device 30, thus
providing a much stronger signal to the device 30 than would be the case
without the supplementary loop antenna 48.
In some instances, it may not be possible or convenient to install a -
25 PRID or other radio frequency responding device 30 at a joint locétion in a
pipeline or pipe string. Accordingly, Figure 5 illustrates a means of installing
such a responding device 30 at some intermediate point in a pipeline or
string, without need for specialized pipe components. Figure 5 illustrates a
sleeve 52 formed of radio frequency transparent material (plastic, etc.) which
30  may be installed within a pipeline or string. The sleeve 52 includes a PRID or
active responding device 30 therein, and may also include an antenna loop
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active device 30 therein. In this manner, a series of such "sub" joints 38,

with each including a PRigR or active device 30,_mayi gpoeToBErRSH03Nd ﬁS
installed in the field in pi peline or well string, desired. It will be

i i for
not ed t haWo w/i0v8 t hr eaded connecting ends 40 and 42 are iptygbicAied
the sub joint 38 of Figure 3, that other connecting neans (flanges, etc.)

hbee dibsiAeth thedcase afgwy difd Belide fAPRhyBHahALN Of the
Imiixeb?npr@i/tcu t(ga.ss\db joint is to be i n?ﬁed,é V\/letlhout gep%r"[tl n'é)é)f romthe
PAR 45r 3’8

scope of ayre 4otheratpanad 8 mey.ingugsm ws:caesuﬁﬁﬂsotl)%dlogc ; e\/\g onal
ve,
007 00750 8 S BEE A T S 900 R LS WP 1 Sl O

strength of the respondinhg d

~ part.i cul aThg raspindiag ddvice sg%iﬁceén{éhnfahl%_opphﬁ%ég%é Qﬂba%!dxétgg‘_ i > be

d ite close to the passive or active responding ‘devi wever,
: ggg?%i ongﬁe@f%’rﬁlth%ﬂaéﬁgtsﬂe&v&ﬁbdudagimamlfeciune.S certain circumstances,

rticularty gL Lhae «C LOf L PREDs ~whi-ch -dg—not, have = any suppl ement al
gﬁrezzlt (r:i C:I—l—gom%rEE%F- ﬁ%ﬁﬁu‘%ﬂ%ﬂ_@%ﬂ@c‘??‘ﬁﬁ%@& W@Yeﬁ’l%ﬂ@ﬁwcpel_aemﬁad by thﬁs
transni t @k slags@ompNees PRI, r pass B} 28R %%&;ﬁ@%&q&, Bgviggg ﬁ‘éh??f‘ &gme mea
of enhancing the signal received for such PRIDs. e "su _
di scl osedot %EW‘@J?@Y addilipaabfarmeoPeleptrival powere Hevever, e bhdmghssies a
circul ar df talled t.herewith. The [oop antenna 48 is

09 AN 8. ins | _
confi gur ed ?@'v%l %&rch%g 9 (%I_vfclﬁsn reaets égﬁb‘-ﬁofPHB_ §§c§l¢6ﬁﬁlcé'r HQV:&;tn ttgf 4t8 he
pi pefidne provide ng, re¥pondirf radk FRIR@nBY irﬁﬁsﬁ‘@%%rg” %cdo?&ggﬂq.héu? o
shown installed in the section of sub”joint 38 of Figure 3: 8
ant enna A8VIgESAlsAdraHBe Spre dprror ok elsictrida! nppwer sbarces0 Cdiveition@pndi ng

j tiLv evi ce. Oinstalled,th_erevyi_th.. The
Egleatcio\r/(ral,y ; af ég%ﬁg&?ﬁ%ﬁ?@%p”}é’ g’goﬁﬁﬂ%i‘ﬁj {oF sHeh ragtivei deyiges.nifi $0 ant enna

. . . ) i L ving. .
Sfmé?Sef?ﬁf‘,gle“’c't,‘égéﬁ“é“e%jbi?ﬁﬁ’aﬁa@’s‘ﬁ‘ﬁﬁg“ﬁ”%ﬂe?mﬁ PO OF MSBEEL YRS i asses
1 RG

i ' i ' during
that poi RHC dsviges tofedpee @Jﬁﬁétl@lmw@yrﬁmmdwmbeotma?ﬁ(ﬁﬁltytﬁl durl
t he qsanwﬁehtr%rﬁéggﬂgl igfé)eirw?eé'gi\?&d.m encircling antenna | oop conp

50 surrounding t
: However, the present invention may also include another means of

generating electrical power for such active responding devices, as illustrated
in Figures 6 and 7. Figures 6 and 7 show an O-ring, respectively 22a and
22b, installed within respective gaps 20a and 20b between pipe sections 12a,
20 12a and 12b, 12b and surrounded by a pipe coupling, respectively 14a and
"~ 14binthe two drawing Figures. Figure 6 also illustrates a portion of a pipe or
well tool 24a disposed within the pipe 12a. The groove or gap 20a of Figure
6 includes a first electrochemically reactive metal component 54 therein, with
. ihe well or pipeline tool 24a inclﬁding a second electrochemically reactive
25 metal component 56 disposed to the outer surface thereof. The two metal
components 54 and 56 are formed of dissimilar metals, e. g., copper and zinc,

etc., having different electrolytic capacities. '
The fluid 58 which flows through the pipeline or well bore casing 12a,
. - normally provides some electrical conductivity and serves as an electrolyte for
30  the dissimilar metals 54 and 56. (The fluid 58 is not shown in the gap 20ain
Figure 8, for clarity in the drawing F igure.) Accordingly, an electrical potential
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provi di ng- t he DeREF $X3Mals, ediistieteuticad oneectoF teay BS RBRAEAR JdSMaRA30 and

[ ~th Il of the plasticC D eeve 52
dur ng ey AariEY o dngTaRE tstephcing. devisepandithe Tuscizeimizg metabe o
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%&3@? %égg@g&n%ggéev?@ aadttheeecea@m%k!aﬂﬂo%g?%ﬁ?srée gﬁg}l}é é@e?iﬂge form
t i ing ra
tranom seo o248 4y MekhsParan, cferdial donipeiobetugenribesaster Sorfavefof

. . . b

or ovi ded ot sueract ve dovt ol s SBRUER oicd, Mheotliolp 111
ided for.such actjve | : _ | , ( jart

EQ.OX'g acHPaAaD § th?egﬁé”;lrbliar"me@@&cand:ﬁﬁmdlat !eé&@ﬁgﬁfly le{egctfvé\;ﬁ)eﬂr?%ﬁg ?gdi o

Fanar TARPECECENeg A AT A Bl o b vt sl o
anot her @pdracrogs ﬂgﬂ?rtfsrd;ﬁiridmg €IE& B e MG thE Ve TS BRtdct Betwaln J
devi ces, the to'cll EHgtarrii ge'cond terminal of the responding device.
Figure 7 illustrates a variation upon the assembly of Figure 6, with the
two dissimilar metal components 54a and 56a both being installed within the
wall of the pipe 12b, in the gap 20b formed therein at the assembly joint. The
20 fluid 58 flowing through the pipeline (not shown in Figure 7, for clarity in the
drawing Figure) flows around and past the two metal components 54a and
56a, thus serving as an electrolyfe between the two. The two components
S4a and 56a may be electrically connected to the terminals of an active radio-
identification device, as is con'ventionally done in the case. of electrical
25 storage battery power for such devices. However, the provision of the two
electrochemically dissimilar metals 54a and S6a (or 54 and 56, in Figure 6)
serves to generate a certain amount of electrical energy, which is sufficient to
supply the relatively small electrical energy needs of such active radio
identiﬁcation devices as used in the present invention.
30 In summary, the present method and apparatus for determining
position in a pipeline provides a much needed system for easily and precisely
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in Figures 6 and 7. Figures 6 and 7 show an O-ring, respectively 22a and

installed within res tive gaps 20a and 20b bet %Blcﬁib
igg 20 12a and 12b, 12b m surrounded by a pipe COL‘I ng, respeg rve

' || periRb@@IR
d MO0pKBHe two drawing Figures. Figure 6 also i
;g?t ?gn of a pipe or well tool 24a disposed within the pipe 12a. The

I r | et reactive
gr oove Odeﬁgnl?mgjbf izﬂrbgtmm? va\ﬁ W&It!ﬁgﬁmtﬁlrf grdﬂglegecﬁp r’g foolrgté%lab\ﬁ\éncl uding a
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wel | ore normal I'y provideS "sone el ec con ity and

SUPH 07 Septing o), ea hiheii R barciios adevices e The
serve é‘ﬁ ding Pt éﬁﬁ'ﬁ@gf‘lfr Sb ehiheli 2 e Gk o
----- y in the
LL;'W"nésﬁsz'a%t?*&?“ﬁu%?#ﬂ%ﬂ%ﬁpt BT acafd 8 eaan shsing ermm.rrE SHEET
(RULE 26pravidss mm%@ﬂanmwwfégs é%’mﬂﬁ%%%ry I'oéaﬁf%ﬁqet or ovi de

| ar_nmetals 54 and 56
? ﬁgmfgra'%{]e\%égeﬁoégﬁggh JT?#B&nT he prier dagging af ﬂmcweﬂ ho!eophar@deﬁ@rcst Rachoper ati on

f not, sho in Figures 6 and 7,
gut aghg%é \séﬁeﬁfe' ?@cbﬁ%%tc?efﬁ’sg?% g"'&&‘a&f Ha”ﬁ&%m@) \A?mte@t.myﬁ&magf;tn e\(,:\{]: |O ﬁs
no 90el emnd/pcatumbmmemhmlt@ af Qhé'tﬁﬁ@!fhg rfo'ﬂegﬂig‘@ Etc@nghid - ae%égarl:fq a

are convent! onal and well known in tHe €xanp

el ectri PV éht arstatprpat cmfm@waaebmmeaﬂ miﬁmmattmnmrfmtbsé5)54 twt ﬁc; ive
| ar ta corponen

e SRR L 5 B RS s shona

devi ce dhe tonkfos pedohatinet thie CRIMPOEDIC & @fatfoﬁ@u?ﬂ%ek?gce ooy 24a as by

24a
| cantact between t e outer sur f the tool
and second t ot HIKEF SBPrEvIalcciogaes shilacn the artimtdhe dventishican B@act i o of

16 P78 0 a0 il A e = an
56 15 amhdhca®sfourid mesrpﬁndneg, dehdraieal BlaBangil Ond Nga8! §ipdlings! contact
bet ween underground water systems, or in any system where it is necessary to know
the exact location of a tool or instrument being run through a pipe in any
particular plpe system. The use of conventional self contained recording
20 means within the well or pipeline tool, enables the present invention to be
used with "slickline" type tools as well, as no electrical or other
communication is required through the line. Accordingly, the present system
will provide well drillers and operators, pipeline operators, and others working
with similar systems, with a mucﬁ_needed means of quickly, easily, and
25 | relatively inexpensively, determining the precise location of a well tool in a

well and correlating that location with previously lbgged information for
accurate operations,

y

It is to be understood that the pfesent invention is not limited to the
, sole embodiment described above, but encompasses any and all
30 embodiments within the scope of the following claims.
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t he tool 24a and second termi nal of the responding device. Figure 7
illustrates a variation upon the assenbly of Figure 6, W

dissimlar nmetal conponents 54a and 56a both being inst\éqqtggpﬁvﬁﬁﬁ\rllﬁtoﬁe
wal | of the pipe 12b, in the gap 20b fornmed therein at the assenbly joint.
The 20, fluid 58 flow ng through the pipeline (not shown in Figure 7, for
clarity in the drawing Figure) flows around and past the two netal
conponents 54a and 56a, thus serving as an el ectrol yte between the two.
The two conpioAMss 54a and 56a nay be electrically connected to the
termnals of an active radio identification device, as is conventionally
done in the casd Mgl ectrical 25 storage battery. power for such devices.
However 4 t proyi si t e ELEGHE LOG igcad i Ssim.| ar. al s 54a
and 568" (or 54 ded egodfTor heiiRipoSbEShGR IR ER bbeftie b Eind hiount  of
el ectri @al folmwigy stepst ch is sufficient to supply the relatively snall

el ectrical eger needs of uch@%&;i ve radio identification devices as

used i n3t hd@pr ed¥AYIdING\ARIPE dpo! i iRg 8RR fledueney Brewaiter aed Fragivand

Cyetem for hi 1yt Piol@ind RXOAS i kB8 Be SR A BB 6/ 6070

06 OCTOBER r26&i8er; PCTI USOQ' 09012 determ ning the position of a well tool
Wi t hin drille il, gas, or qth 1., havipg.a jointed well casing, or
the posPti df) of qag%fp@%ﬁ’m ao@U@ﬁ{v"W@d*%@'ﬁc@mmﬂ@eﬁﬁ@r reggRRagpgsent

systembs r ! iy &F&g ] e J

devi ces|7beia$1Hg§f51 ﬁ?ﬁ“mﬁ Irrlggélpgp g‘géj tddﬁﬁeagl I tyr %f\rllwgb:} gP?’a r?ﬂﬂtr@yqﬁ%%%lﬁ%geddi ng
or seal Bng wilieretiehradio ideatififditibs devicest ieceivd e sigasal frorhithe rhdie freqeesncy ent
O-ring (rubber .;F[ef lon; tm etc.) located at each casing or pipe joint,
provi ded. fiATSHU{Sr ot ection for the devices while simultaneously |ocating

them ppeci ((aflcy iﬁétamﬁﬁ hd RidR idehbificatihUevic2edh e p@gﬁﬁ% eeigﬁqédoe?@nﬁned

characteris S, suc as geol ogi cal characteri st vari ous
strat aldf iinteerasthere@hongiane and/ or nunber, diameter of the casing to be
nto a database [ ovi erator at the surface with all

used, c.,, | , an oper
i nfor rraél or{ekecé?éémt %p'Q?etPQEW%?‘ﬁE@ p&fg’ﬁﬁpri ate action to take and the
appr opriat qfposidegRBhillyoffiggering a response from each of the radio identification

14  devices within by means of the transmitter of the pipe tool, as the pipe tool with
15  its transmitter passes each of the radio identification devices in the pipeline; and
16 (g) recording the responses of the radio identification devices using the
17  recording means.

2. The method according to claim 1, including the steps of:

(@) providing a plurality of joints along the pipeline; and

(b) - installing one of the radio identification devices at each of the joints of the

pipeline.
(@) installing each of the radio identification devices in a resilient O-ring; and

installing an O-ring having one of the radio identification devices therein, at each

1
2
3
4
1 3. The method éccording to claim 2, including the steps of:
2
3
4  of the joints of the pipeline.

1

4, The method according to claim 1, including the steps of:
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the tool for perforating the casing or other operations in the pipe. It

w Il be appreciated to those skilled in the art that theg i be
15 used in any type of pipe or casing, either verticall ;pdodrj&ﬁ-girglgfgr@gpl y
oriented, and as found in refineries, chemcal plants, oil and gas

pi pel i nes, underground water systens, or in any systemwhere it is
necessary to know the exact location of a tool or instrunent being run

t hrough a pipe in any particular pipe system The use of conventional self
cont ai néd @cor ¢reniding aeclasediiantenng 10np el leaoh ¢fi thel rardio tidedtificatiam! es t he
pr esent in\{%pltoi g_n to be wused with "slickline” type tools as well, as no

el ectri 8al Sther communi cation is requi red through the Iine.

Accor di agl Yb) t henpirelignthes yadie miemifichtici evide Mehiragpihg! #porihdoPRgs at ors,
pi peline operators, and others working wth simlar systens, with a nuch
needed fearmdtasmadare kigfeaydl y, and 25 rel ativel y i nexpensively,

det erm pi th i ' f P ' el | .and | ati
that 1 obac 18h wRcprauradae sidadleth bk Bosed shnrtfie ilBrcbia: ons
It is tp befurdsipelimmaénthat the present invention is not limted to the

sol e enbodi nent descri bed above, but enconpasses any and all 30

embodi n8nt 49 t irstaling the-apiened loorandgedisvidaptificationgeviosensitglssr) TUTE SHEET
(RULE 2g) CAIMS | claim 1 1. A nethod for determning
posi ti og i gﬁ%'gﬁ%ﬁgﬁaﬁg%ﬁﬁgé’% conprising the 2 follow ng steps: 3 (a)
provi di mg &.pi pdheankthoddaediding ® dlaini ¢, ihcladingrtoy stepgrgm tter and recei ver,
4 (b) further pr ovi.él.i ngqrec ] ditng means for recordi nq signal s recei ved by
the 5 PecdBler Previding & pjufalit ofjadioiTERAUeNSY Yrnsrarent Slgevaseanggured for

i dentifhcatd \qﬂ{ rgﬁm ting 7 and transmtting responses to the
recei ve? o%d(%r%l ra:'(\quiﬁﬂnggﬁ cyﬂfé'r ansmitter, 8 when the radio

i denti fdcat(bpn dwtaliey orer afvihearadignidentification hdevicesi evithiregaehcyf tite
transmter; 10 é%% installing the radio identification devices in the

pi pel i ng, SICYPERAELr ni ned

6 (c) installing each of the radio identification device equipped sleeves within

7 the pipeline, at predetermined intervals thereamong.
1 6. The method according to claim 1, including the steps of:
2 (a) providing a plurality of radio frequency transparent sleeves configured for
3 closely fitting within the pipeline;
4 (b) further providing a closed antenna loop for each of the radio identification
5 devices;
6 (c) dimensioning each antenna loop for fitting closely within the
7 circumference of a corresponding one of the sleeves;
8 (d) encircling each of the radio identification devices with a corresponding
9 antenna loop;
10 (e) installing one of the antenna loops and radio identification devices
11  encircled thereby, within each of the sleeves; and
12 () installing the sleeves with their radio identification devices and antenna
13 loops, at predetermined locations within the pipeline.
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11 intervals thereanong; 12 (e) passing the pipe tool through the pipeline;
13 (f) sequentially triggering a response fromeach of t {
identification 14 devices within by means of the transrqbf?gfmo&lt:{hzeoo& pe
tool, as the pipe tool with 15 its transmtter passes each of the radio -
identification devices in the pipeline; and 16 (g) recording the responses
of the radio identification devices using the 17 recording neans. 1 2. The
met hod according to claim1, including the steps of. 2 (a) providing a
pluralitly af joiTies nadtiood) ackerdiigpéd iteem dnaviir¢in) thenstepl off Rgoritey ahet he
radio identificatio gevi .es at..eaﬁ{h af t heyjﬁ.oi gbs of the 4 pipeline. 1 3.
The et Kod '&RRAVISESHRY e rRAIgi demiicalicn BaYiRgs URBIhe Jecsfingameans Tuithesl | i ng
‘each of at h%élé‘@é&tﬂe@ﬁéééﬁ:cati on devices in a resilient O-ring; and 3
installing an O-ring having one of the radio identification devices

t her ei nd at(apactinstdlling theheecoading meahstata Ipégiiohiremotd frdm tid pipedbbipd

according to claim, i ncluding the steps,of: 24 06 OBER 2003 2 (a)
provi di Eg 4| oﬁﬂwéh‘ge"ﬁrﬁmrﬁﬂ catign @é%ﬁ?esﬂ’e%ﬁ“‘% éﬁﬁog&ﬁaéﬂ?‘?qﬁ E‘%@'itﬁé 3
devi cesg 4 F(l tddc! ing the radio identification device by wapping a
portion of 'the 5 antenna |oop therearound; 6 (c) dimensioning the antenna
| oop foi fi(t)i ndrarisowding the trasponske toithe uafroteln decatqd oécardieg pngans bg; and 8
(d) installin thte ant enna .| otgjo Iand radio identification device encircled

9 ther e%y, MeEhs A PREOPIPUMERIPMINE. The net hod according to claim 1,

incl udi ng tde stARs nthod dcRbrdMP Y6 Aldith 3, AHErEhi the Sp’ sdieRofdifgURECY |
transparent sleeves configured for 3 closely fitting within the pipeline;
4 (b) i @st abksponsesnef tbé ratie identificatiatedevites asingrthd secadngwnetns fiethen of t he
5 sl eevgs; _a(gd 6 &]Ce{ instsl ling each of the radio identification device
~equi pped s!iBeydes WG SIERS OF  he pipeline, at predeternined intervals
thereamang.ia) installing the recording means within the pipe tool;

5 (b) recovering the pipe tool from the pipeline; and

6 (c) downloading the responses from the recording means of the pipe tool.

1 9 The method according to claim 1, including the step of providing battery

2 electrical power for each of the radio identification devices.

1 10. The method according to claim 1, including the steps of:

2 (a) providing first and second electrochemically reactive dissimilar metals

3 within the pipeline, for each of the radio identification devices;

4 (b) electrically connecting the first and second dissimilar metals to the radio

5 identification devices; _

6 (c) separating the first and second dissimilar metals by providing flow of the

7  fluid within the pipeline, therebetween; and |

8 (d) utilizing electrolytic propetties of the fluid for electrochemically generétihg

9 electrical power for the radio identification devices by means of the first and
10 second dissimilar metals electrically connected thereto, and the flgidi‘diépOSed
11 therebetween. _

1 11.  An apparatus for determining position in a fiuid pipeline, comprising:
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1 6. The nethod according to claim11, including the steps of. 2 (a)
providing a plurality of radio frequency transparent sl i for
3 closely fitting within the pipeline; 4 (b) further prgf/q/ ir;lg@géc os%
antenna | oop for each of the radio identification 5 devices; 6 (c)

di mensi oni ng each antenna loop for fitting closely within the 7
circunference of a correspondi ng one of the sleeves; 8 (d) encircling each
of the radio identification devices with a corresponding 9 antenna | oop;
10 (e) izhst@)l i ng pipee tasft fohpassing rtheougbolbs Eipeineadiaa pihentoof irchidir adevi ces
11 encirgcled th rebgy V\jthi{rﬁéeach of the sleeves; and 12 (f) installing the
sl eeves wi 1Iq Heqferioy danSUteTand F€SeIVEh devi ces and antenna 13 | oops, at

predet eigni n@yj | ogabidM$ msiahBifér leBErdMdPabhA8 recv gﬁi&% 0 7. The
met hod accofrb?ii ng to %i m 1, wherein %)hg st é% Qf&&é%%; ing I\t?(;&’egh responses
of the rfadi )i deatpluralititofgadigeidentiicalionrdevides dispasedi wihimehapifalinehatr 3

et e B ondEREGTE Bl thelpeRiontr rrrgSor bRy CatroRne FebwiERoen { he
recordi g nMRAgid asskiveref sBidiialR freflenctnémitter e sl tadid dnfificdtemponses
to the renotely | ocated recording neans by 8 neans of the comuni cation

line. 18. deMdcereicroleacugnalifigg saiddpdiofienuennetransmitieeas sei tensméitar di ng

the 2 respans h i.0 tdentification devices using the recording
means f th'érpa%%e‘lghyb@ég‘%tdé{ge@%eps of: 4 (a) installing the recording
nmeans Wit hi i2.t heTihé Bgpdratls aqo’@rdib% td elapivan Imréith@P%uﬁ@mclddée@ the

pi peline; and 6 (c) downl oadi ng the responses fromthe recordi ng neans of

the pi p& t oplurality of eveRly spacrd doialsdbeiwantpngo inclusling 4 resiliest Qufinginstaliedt ep of

B8 DA AEb i BpoR U Ol a8 ok sl o0t LIS )

(a) prov dijgnfifidgatibn dedicssdizpdsed tadreinchem cal ly reactive dissimlar netals
1 13.  The apparatus according to claim '12, including a closed circular antenna

loop disposed within each said O-ring with each said antenna loop encircling

one of said radio identification devices.

14. The apparatus according to claim 11 wherein the pipeline includes a

plurality of joints thereamong, including a closed circular antenna loop disposed

circumferentially within the pipeline at each of the joints with each said antenna

loop  encircling one of said radio identificaton  devices.

15. The apparatus according to claim 11, including a plurality of radio

frequency transparent sleeves for installing in the pipeline at predetermined

intervals and closely fitting within the pipeline, with each of said sleeves

including one of said radio identification devices disposed therein.

16.  The apparatus according to claim 15, including a closed circular antenna

loop disposed circumferentially within each of said sleeves with each said

antenna loop encircling said one of said radio identification devices disposed

within each of said sleeves. |

17.  The apparatus according to claim 11, wherein said recording means

N = B W N = B W0 DN 2 A 0 N 2w

comprises a data recording device externally disposed to the pipeline tool and to
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3 wthin the pipeline, for each of the radio identification devices; 4 (b)
electrically connecting the first and second dissimlar t radi o
5 identification devices; 6 (c) separating the first anodgég?g?oégﬁs@% | ar
metals by providing flow of the 7 fluid within the pipeline, therebetween;
and 8 (d) utilizing electrolytic properties of the fluid for

el ectrochemcally generating 9 electrical power for the radio
identification devices by nmeans of the first and 10 second dissimlar

netal s & ecteipipgling, arthimebding alsematunication linkexténdiny beiwepAes pipdl
therebet4wee{61). 1 Cil.. An ag@@rat us for determning position in a PI uid

pi pelind  cORbANERG e PRFEBER 2003 2 (a) a pipe tool for passing

t hrough 1 he1@i pefhid@ppanitds RdRerdifPlo | N i i uenc
transmtter and_recef)\?er; 4 (Q ’r'gjgé?d({pﬁgpgrgégvsr%{%ﬁ %%gor(réa{)@g’ ﬁger?i'ﬁs

recei ved byCoapiisase @eidats ;regoidligy (device plspoaéd twitlin thedipipdlidentdol i gt i on
devi ces .di s 1.t hy ipeline at .6 predeterm ned intervals

t her eanﬁg, 8@’2@8?%@2%?? hgﬁéﬁa%t qaéﬂsrﬁ?qrfimggt?@\@%aﬁgre@e Ripe doQj yith saidei ver

of sal dq adigial r cqstoralig! r ameliob! o1 isheres@idied adi fohflenthi cabi g, 8
devices receive a signal fromsaid radio frequency transmtter T
transni th er19.9 i g appamtusacoegdinchto plapel 1 hevhdrein? saiihedip plentfictgion

accor di to . claim1l wherein the pipeline includes a 2 plurality of evenly
spaced jr%i n‘?%""%%e&&a%‘é&g , q"?ﬁﬁSJ&ﬂH@“E eﬂ%‘é&"l’ﬁ’&?ﬁ”%-"\“ﬂh@mm@f 8aif glgvicgsat each
of saidj Oiiﬁbl&diﬁbtdhélé@thcéﬁiéite%zﬂie?éimimc' udi ng one of said radio 4
identification devices disposed therein. 1 13. The apparatus according to
clai m 14, i2&| udlhe@pparaisatcordingiicaclaiont €rwiserelh: | oop di sposed within each

said 0-ryj ng,_wth _each sai tenna,l oop encirgli 3 one of said radio

i denti fi atqaxnn asaﬁ i%‘l‘.% 'i‘gﬂﬁ*?"@ﬂa dayiESaplss aﬁ%‘(?oag\”ﬁﬁstr@%'ﬂ&g rilactrigier ei n
the pipginsovdrel udes a 2 plurality of joints thereanpng, including a
closed circular antenna | oop disposed 3 circunferentially within the

pi pel i nd at(bpacteash ehsaif giagios identificatian rdevides mnludesa fitst| avapa eseeoné ! | g

one of sgai 9] i.fi i .devj ce 1 .15 The a ratus according to
claim 1% ?‘ﬁ%ﬁ%&?‘ﬁgﬁ%{h !r%‘lﬁ“gﬂet“ﬁ&&?‘ﬁ?%?%‘ el????@“}ﬁ%‘?‘wc?&gﬁt?ﬂ?é?@ﬂd sl eeves
for ins6al lchg ieachisaiddipsihiilae nastalbetteisparaeddrom one another by the fluid
-7 within the pipeline for electrochemically generating electrical power for said each
8  of said radio identification devices by means of electrolytic properties of the fluid

9 and corresponding electrochemical reactions with said first and said second

-
o

dissimilar metal.

21. A method for determining a position of a tool in a fluid transmission line
comprising: | '

(@  providing a radio frequency transmitter and a radio frequency receiver
on the tool;

(b) providing a plurality of radio identification devices in the line at
predetermined intervals therealong, each device configured to receive a first
signal from the transmitter and to transmit a unique second signal responsive
to reception of the first signal;

(c)  moving the tool in the line past the devices as the transmitter transmits
the first signal to the devices and the receiver receives second signals from
the devices; and ’
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3 intervals and closely fitting within the pipeline, with each of said

sleeves 4 including one of said radio identification dggw i O
therein. 1 16. The apparatus according to claim15, i ng\éu‘éﬁ%é% osg'd

circular antenna 2 | oop disposed circunferentially within each of said

sl eeves with each said 3 antenna | oop encircling said one of said radio
identification devices disposed 4 within each of said sleeves. 1 17. The
apparatus according to claim1ll, wherein said recording neans 2 conprises a
data recordi ng device externally disposed to the pipeline tool and to 27 06

OCTCBE 0 3t 1Pl : i j icati | t endi
bet weeﬁ%tzhggz)i pelagatm[ggge'tgﬁidln?glgcl}h??gﬁ?jdt:ﬂ%gs%ﬁéﬁﬂyg”r'ﬁﬁs" C)'rll'hel ggp:)r(a'?zsl "
accordi g t#-cl al i methaghet epiin 24iwhererotheiling copaprises2a plongiity skjsiras dat a

recordi ng. dand g drp@BAMiHON devidiR RERAAAS] 19 Rl jffs, 3 downl oading data

from said a recording, device_after the pipe tool
recordi g gﬁ/i ce es”\e&&/% ¢aim 2dwhereindhgdineremprisesa wethand ipar at us
accordi 2g tdevidesi anelldcateli et khownaiehttiaih eivignt i fi cation 2 devices are
active deviges rgquj ri tri,cal .power with each of said devices 3
i ncl udi ﬂg afn‘F'e_I e@fer h:eﬁ&oﬁ(ﬁémbﬁ ﬁ'é'?'g% Gqmprsing praviding sae &f the lingsor di ng t o
g laim 12, previding aZO(Im)th@ra?/im datdi fcor'ndlaellcig6 itmhﬂmn ahé s8ordf SigAsisitye
evi ces qf eqyird ; , . each of said radio
dent 1 1 Poatt sl Cdlriid e mdvE¥icn, dhd ibind B edmetEr b baiowe s cal 1y
reactivé dileeatiid stepnet al el ectrically connected thereto; and 6 (c) each
sai d di gsi md ar i he fluid .7
Wi t hin ?he?p%pel%ﬂ%’?ﬂe ecltéflggﬂlg&mﬁg%l{%% Egﬁégﬁ@ﬁ?gﬁ? ﬁ'?%HP'nHower for
sai d eaén igfopnatign fropythedoraling stepeati on devi ces by neans of el ectrol ytic

propertites 2. t henfdthibdlforUcrawhinmi’ £ pRANGH Bga%&%rza%&%rﬂ?hsi gactions with

said figst and said second .10 di ssim | ar tal. 1 21. A nmethod”for

det er mi hl nd%h pddPYIAER %{agotfggﬂuqnﬁyéraqumr}geﬁ anth &nfage Hraveney regeiver

conpr i sBng:orBthedpopr ovi ding a radi o frequency transmitter and a radio

frequengy fgFe! Yibvidihg d pldtlity %' radio identification devices in the well at known
5 depths configured to receive a first signal from the transmitter and to transmit

a plurality of second signals to the receiver;

(c)  moving the tool through the well past the devices as the transmitter

transmits the first signal and the receiver receives the second signals; and

(d)  using the second signals to determine the location of the tool in the

well.

27.  The method of claim 26 further comprising logging the well, and using

data from the logging step to determine the known depths of the devices.

28.  The method of claim 26 further comprising transmitting the second

signals to a computer at a surface of the well and using the computer to

perform the determining step.

29.  The method of claim 26 further comprising perforating the well using

information from the using step.

30.  The method of claim 26 wherein the devices comprise passive or

active radio identification devices.

31. A method for détermining a depth of a tool in a well comprising:

© oo ~N O
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5 (b) providing a plurality of radio identification devices in the line at
6 predeterm ned intervals thereal ong, each device confi W@é'I'UBERO%O‘Qe a
first 7 signal fromthe transmtter and to transmt a uni que second signal
responsive 8 to reception of the first signal; 9 (c) noving the tool in
the line past the devices as the transmtter transmts 10 the first signal
to the devices and the receiver receives second signals from 11 the

devi ces; and 28 06 OCTOBER 2003 12 (d) locating the tool in the line using
the second signals. 1 22. The nmethod of claim21 wherein the |line conprises

a plurabit fojQi ; radi 0. Lfication devices are attached
topt he ‘Izoi X? g: Jfﬁgghﬁ"?hé @gﬁ%&d%(gfrggioai' rﬁqg‘%%ﬁ}}l.‘%} eH'CFﬁe’nléhﬁeWS@nﬁ?P es a
vel | and t Ifievice lgesfed e adinowrpdepiédand canfigured éptdreivena firet siggial and t24. The
met hod gf et i-8i el . ] .line, 2

provi di ﬁg g}%gfrﬁﬁﬁégbwvl\ﬁ}% ngte;?iqdraz r%@ﬁ(g{sﬁ)c?gf?)l d&rﬂ%ﬁtédnr]? ?fttﬁ%ggﬁ%lﬁsér?gcond

si gnal s°to t HEOVBIEA HRANYMFISA PN ForRfigres to tradsmditig fitdt sigratput er

5t (b} dinga & f the teel
to perfermaritea odsheridmhe 168t cdnffured® fERERRAseborfd dighafl roH T
0 e

corrprisi7ngdoerforating the line using 2 information fr l"'ocat 1 ng
step. 1/26.98X!G%8 hod for determining a location of a tool in a well

conpr i sBng:(cP (anoying tedtony iratrreafi'_em pbsﬁmmq%sr@@m ﬂréirwmilﬁeﬂtrane;,rﬁﬁé %
dont 1 1 Poatinrsstel el e feeeNBrrire e o S0 RRB AT | gut eq (o recei ve
a first0si ddpl framsmitiegt rthesnsedond asignals t tanam surfécea pf utied i teliof
The devicestas (e MEUIEEG dEim o AitheP RS ehghroflind ARl wil - '
recei ve? r&ddi veing: the Huidoted trengmill the first sigpdl) andi togredesres ieosdesndinal s t o
determ ge tgghdi@cation of the tool in the 10 well. 1 27. The nethod of
oqgi gl st ot o e BHEOF BTG bl HEmBisiog dodiaog dbe welltcogblame.
met hod 2f eata m 86df uusingr dleepr datang for anfeteinting@d e SR depth.
1 34. The method of claim 31 wherein the well comprises a fluid transmission
line comprising a plurality of joints and the radio identification devices are
attached to the joints.
35.  The method of claim 31 wherein the transmitting step is performed
using a wire line.
36.  The method of claim 31 further comprising providing a computertat the
surface and the second signals are transmitted to the computer.
37.  The method of claim 36 further comprising providing the computer with
log data and using the data to quantify the depth. '
38.  An apparatus for determining position in a fluid line comprising:
(@  a tool configured for moving through the line, the tool comprising a
radio frequency transceiver; and ;
(b)  aplurality of radio identification devices in the line at known locations
therealong, each device configured to receive a first signal from the
transceiver and to transmit a unique second signal to the transceiver as the
tool passes in proximity to the device.
39.  The apparatus of claim 38 wherein the line comprises a subterranean
well. '
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2 signals to a conputer at a surface of the well and using the conputer to
3 performthe determning step. 1 29. The nmethod of cl aigg (?ﬁdeEEﬁeJO%
conprising perforating the well using 2 information fromthe using step.
30. The nethod of claim 26 wherein the devices conprise passive or 2
active radio identification devices. 1 31. A nethod for determning a depth
of atool in a well conprising: 29 06 OCTOBER 2003 2 (a) providing a
plurality of radio identification devices in the well, each 3 device

| ocated at a known depth and configured to receive a first signal and to 4
transmt a uni que, second signal responsive to reception of the first
signal; B (#9- pr bbe appgratis Sbeigim SBJHtbar eorepiisioy aconipwer eshiigared ansi t

the firgt St@@ﬂle unﬁq@@ﬂe@)ﬁ@@ughw%rfr&ﬂ th&aelieal aﬁ@% bgﬁﬁﬁfg thQ PP?ESh ;6‘? . ﬁecond

signals fromt Vi ces (c) nmoving the tool in

devi ces % {R‘?mﬂ'&rj{gﬁf?‘?er transmts 9 the first signal and the recei ver

r ecei ¥es1 t h¢1secthel appglaaj$of a_?_nIn 36 Mﬁérdetrfm@s?sbtddnggls]?aei Qe Oﬁi gnals to
a surfacg o od of claim urt her corrpr|5|ng
provi di %‘ &?‘? ttﬂe gngiﬁes aggé)ﬁf}h squB "?Q'F‘e fluid to transmt the first
signal dnd 42 r eeelaweatah@s B cmiermiting @imjason bf a300lThea welt b@dpﬂémﬁi aim 31

dot er i %"F@' crivaa RO rc yRulpidt A 31 Pocie AR SR Tob @ ah e el

€ wel |
conprises atooluid transnmission 2 line conprising a plurality of joints and

the radigp lf!ﬁ‘”tié'fﬁ@frah@rbﬂj@ﬂl&‘?&erﬁ\’fﬁzaﬁoﬁtc}e%ﬁ:%%qntt’f’iet\R}SIIJ ?'R?\to né é The

met hod of claim 31 wherein transmtting step 1s pe 'ng a

wire |, eonfiguredido feeeiva drfirst sighat fram thaciranssnifter Qndgtmrtr@msmllng a

conput erg at pmkmny dfssecbadesigndist e the qerdiver @Rathe & ik HOTEY \}ﬁagﬁ the the
conput er, tég‘ met hod of claim 36 further conprising providing the
conput er WI vl 8 data and using the data to quantify the depth. 1 38.

An apparat ué&:) f ora demputericontigpresi toi repeive the Secordi $ignals corinoi RicBAain

9 the location of the tool.
43.  The apparatus of claim 42 further comprising a well log data
programmed into the computer.
44.  The apparatus of claim 42 wherein the well comprises a fluid
transmission line comprising a plurality of couplings, and the devices are
attached to the couplings.
45.  The apparatus of claim 42 further comprising a wire line attached to the
tool for transmitting the second signals to a surface of the well.
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2 (a) a tool configured for noving through the line, the tool conprising a

3 radio frequency transceiver; and 4 (b) a plurality of i
identification devices in the line at known | ocations g‘fﬁgﬁga %ﬁgz,oogach

device configured to receive a first signal fromthe 6 transceiver and to
transmt a uni que second signal to the transceiver as the 7 tool passes in

proximty to the device,_1.39.. The . aratus of claim.38 wherein the line
conpr i séé-é@%ﬁ‘?@@%%‘ﬁ@ﬁﬂﬂca}'%ma ﬁ‘ﬁ@%@%ﬂfﬁ%ﬁ*&%ﬁ%gﬁg"%@: The appar atus of
claim38 further conprising a conputer configured to .recei [ que
second si gnaviegra tnal hayinged iredie Eirl‘}yc{ﬁﬁ?l‘i’g‘f@’?‘l'@ EJ@’W ?@ﬁsﬁssl@{ t he tool
inthe line. 1 41. The apparatus of claim 38 wherein, th

wherein 8 |.i neﬂcg@é‘i ses a
pl ur al i figedh praxiwityptd agdeastiona dadioy lTeauengyeidsplifiGalionodeyiFadastasdy  an
apparatus for determning a location of a tool in a well conprising: 2 (a)
a radi oimagssadivid transmissien line do asrtadieceive aignalyransouitediropheasie 3
tool; 4 (b) a plurality of radio identification devices in the well at

known depkhR atiesstiinegadkdirequaseidentification slevisegnal from the transnitter
and to transmit a 6 plurality of second signals to the receiver as the

tool is 4pvesk RRshod BEclaif A8MUARSE cahpridingc) a conputer configured to
recei ve the second signals and to ascertain 9 the location of the tool. 1

43. The appar@&&%;gﬁ\ggh%gfée@@e gdbﬁﬁﬁf?f%%%bﬁh%Qie?ﬂt‘ﬂ&'t}an!sﬁgséiéﬁ fine 2

programed into the t 44, The apparatus of claim42 wherein the
e TR A gL ansm sston ine comprising & plurality of
O g AR o DB RACR g, . S, e e Lo the 2
OCTCBER 2003 performing an operation using said tool upon receipt of said signal.

49. The method of claim 46 wherein said at least one radio frequency

identification device is an active device.

50. The method of claim 46 wherein said at least one radio frequency

identification device is a passive device.

51. The method of claim 48 wherein said fluid transmission line is constructed of

joints of pipe and each of said at least one radio frequency identification device is
installed between adjacent joints of said pipe.

52. The method of claim 46 wherein said fluid transmission line is a pipeline.

53. The method of claim 46 wherein said fluid transmission line is a

subterranean well,

54. The method of claim 53 wherein said fluid transmission line is casing which is

positioned in said subterranean well.

55. The method of claim 53 wherein said subterranean well is generally vertical.
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46. A nethod for identification in a fluid transm ssion |ine conprising:
novi ng a tool having a radio frequency receiver through égrf ER 2003
transmission line in proximty to at |east one radio freq

identification device installed wthin said fluid transm ssion |line so as
to receive a signal transmtted fromeach of said at |east one radio

frequency identification device. .47.. Th ¢l alma urther

conpr i s@%gTh%é'ﬁ%tF’H& l‘?itfﬁ ip ‘Hﬁ%‘iﬁ'ggaﬁdotgglt ﬁ%gg&ogéﬁng (@ovgqe' ?‘?14 said fluid
transm ssion |line based upon said signal. 48. The nethod of claim46

f ur t hermetmst usthrf COMBFEHBN ng an operation using said tool upon receipt of
said signal. 49. The nmethod of claim46 wherein,said.at |e&gst, one radio
frequency | uentding bfeireatianeby saidirecaring deyige W@U?S‘é‘?v"@?“éﬂ@c‘r’mt hod of
claim46 wherein said at | east one radio frequency identification device
is a paggouvgh thevilud trahdmisdien liwe.nod of claim 46 wherein said fluid

transm ssion line is constructed of joints of pipe and each of said at

| east oBe. NMfei Mefodmfaiim 56 antHericoatprisinglevi ce is installed between

adj acent joints of said pipe. 52, The nethod of claim46 wherein said fluid

transni ssi onghiyARadmgsdld ReEbimstion fidm Jdie resirbing deivical @pon rEowbRNafi n sai d

fluid transmssion line is a subterranean well. 54. The nmethod of claim53
wherein %ﬂitgofl uid transmssion line is casing which is positioned in said
'subt erra ean well. 55. The nethod of claimb53 wherein said subterranean

it g0 el VRIS i et L <
b ough SEHESF ALk M Bt aG Bl R SR iy o o "ol a'm 56 ur t her
F ecover PooiTheARUELY JagRo8 WHerRe sy Gread B oL R Meage Ry ol 1 of
radio rideegnlii?iggtlx/ori\ g;?,f;g; {rggérlmotg a unique signal. :
60. The method of claim 46 wherein said tool has a radio frequency transmitter.
681. A method of determining the location of at least one ahomaly in a fluid
transmission line comprising:
moving a tool having a radio frequency receiver through a fluid
transmission line in proximity to at least one radio frequency identification device
installed within said fluid transmission line so aé to receive a signal transmiited
from each of said at least one radio frequency receiver; and
recording information cohcerning anomalies in said fluid transmission line
and said signal from each of said at least one radio frequency identification |
device by means of a data recording device so as to determine the precise

location of at least one anomaly in said fluid transmission line.

62. The method of claim 61 further comprising:
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devices are installed wthin said fluid transm ssion line. 59. The nethod
of claim58 wherein each of said plurality of radio fre ’
identification devices transmits a unique signal. 60. T %*%E&zocq:;ai m
46 wherein said tool has a radio frequency transmtter. 61. A nethod of
determning the | ocation of at |east one anonmaly in a fluid transm ssion

| ine conprising: noving a tool having a.radio fre pver through a
fluid transiawdeading iS%@ in rm%Wrﬁ?'ﬁ ?@g?{alrgggﬁdﬂﬁgg%%%lﬁg%r equency
identification device installed within said fluid transm ssion line so as
to receaeveverysifgait todkansmitted fromeach of said at |east one radio
frequency receiver; and recording information concerni g& fanqual ies in said
fluid tgmNEhessetondldf slimdiowbaredn srgh &F spidahleastPnsradly P 1%ast one
radi o frequency identification device by neans of a data recordi ng device
SO0 as tigeAgfi@tivhraevides tparernitea uhopst sigmalof at | east one anomaly in said
fluid transm ssion line. 62. The nethod of claim®6l further conprising: 33
06 OCTGRERTRAG3cModnferdn g waietkin shir arleasiorfe mdiciequeisaya recor di ng

devi ce upon recovery of said tool. 63. The nmethod of claim®61 wherein each

of sai didghtihfaq%&%é AHPadthemusies, identification devices transnits a

uni que signal". e nmethod of claim®61 wherein said at |east one radio
frequen i dent i ficatd IheSail sVShSRMiS feqféncylhe nmet hod of
claim 6%%@9%%{@%63&5@9‘ ggﬁh%gﬂg%ra?;?g@??te/quency i dent i%‘j cation device

‘is a passive device. 66. . of claim®61 wherein said fluid

transm @?F‘gﬁcﬂfq{‘eg?‘gc%ﬁ;n%}?g%y%gggg&joi nts of pipe and each of said at

| east one radi o frequency jdentif.icatigqn . devi .S 5 en

adj acenfbj dinereeliodyyi 'él ﬁg Whgpein B3l ﬁwﬁwﬁ%&?’arbﬁ@%@%@ﬁﬁ?ﬁ& 87d fluid
transm ssion |line has a generally horizontal ori enﬁtlat if.on. G%BVA ngt hod f or
per f or njointsaf pipsepad eash oh saidatieastonrsadiaequeniphidendfigglion SEVICRIS 4 + ool
having a radi o frequency receiver through a subterranean well in proxinty
to at | stallcahisetwaeh@diacant iniots af$eid PiPEeat i on devi ce install ed

67. The method of claim 61 wherein said fluid transmission line has a generally

horizontal orientation.

68. A method for performing an operation in a subterranean well comprising:
moving a tool having a radio frequency receiver through a subterranean

well in proximity to at least one radio frequency identification device installed |

within said subterranéan well so as to receive a signal transmitted from each of

said at least one radio frequency identification device.

69. The method of claim 68 further comprising:

determining the precise location of said tool in said subterranean well

baéed upon said signal.
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Wi thin said subterranean well so as to receive a signal transmtted from
each of said at |east one radio frequency identificatio | 6, The
met hod of claim 68 further conprising: determ ning the p&%éﬂﬁﬁg&@% of
said tool in said subterranean well Dbased upon said signal. 34 06 OCTOBER
2003 70. The nethod of claim68 further conprising: perform ng an operation
using said tool upon receipt of a predeterm ned one of said signal. 71.

The met hd®- ofhaemathndef olaion 68fughedcemptisinganean wel | is provided with
casing and said step of noving conprises noving said tool through said

casing. 72. TPeefonniriyosh operdtishmsiig shidtedinupa dceipobf hprédserhpedt i ng gun,
said nethod further corrprising: perforating said casing upon receipt of a
pr edet er mneasf saitbsighalsai d signal. 73. The m;thod of claim68 wherein said
predet erm ned signal corresponds to a known depth of one of said at |east

one radi f rE@IRREN0 8PakInh BOAURERITENH SBBtemahban T IHFHBAMed luifil 21 M 68

sai d predeterm ned signal corresponds to a geol ogic 75. The
met hod of, [ i j ' : i : ' , Vi a

W rel i ne o S RE PRI i HBYh R R ILOFE 5082 hod of
claim75 | i i I {10 t.o provi de. el ectrical oper and
conmmuni ca r%’%@‘?ﬁ@ﬁ%@?@#‘ ? 23&"‘%&@1 %EH‘E%%‘{]H? g(??. °#€"W’%ﬁwt%ﬁ| aim68
wherein i@ly(‘j rste of noving conprises: noving a slick line to which said

tool is et ‘Wsénu%h said well 78. The method of claim 68 wherein said
at | east one raoHIj 0 fre%u(gncg;ﬁ identification device is an active device,
prafing; sAig sa5iRg

79. The met ho®® HR0R reseigt af a peadatemnined aimefisaidysignaly
dentifi Ql%t iﬁ‘ﬂa r(ljﬂ.ez\tlliocdeofi c?lai?‘n g%svgg(;/rgindga\gé %?éde?t)grmined signai corresponds o a
known depth of one of said at least one radio frequency identification devices.
74. The method of claim 68 said predetermined signal corresponds to a geologic
formation, |
| 75 The method of claim 68 wherein sai_d' step of moving comprises:

moving a wireline to which said tool is secured through said well.
76. The methdd of claim 75 wherein said wireline functions to provide eiectrical
power and communication between said tool and the surface.
77. The mgthod of claim 88 wherein said step of moving comprises:

moving a slick line to which said tool is secured through said well
78. The method of claim 68 wherein said at least one radio frequency
identification device is an active device,

79. The method of claim 68 wherein said at least ohe radio frequency

identification device is a passive device.
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