Rl SER SEGVENT RFI D TAG MOUNTI NG SYSTEM AND METHOD CROSS REFERENCE TO
RELATED APPLI CATI ON [ 0001] This application clains priority to U S

Provi si oD 2Paireamiso Appl i cati on No. 61/ 230, 732, entitl edPCRiuGses108egnent RFI D
Tag Mounting System and Method", filed on August 2, 2009, which is herein

I ncorporated by reference in its entirety. BACKGROUND [0002] This section is
I ntended to introduce the reader to various aspects of art that may be
related to various aspects of the present invention, which are descri bed
and/ or cl ainmed below. This discussion is believed to be helpful in

provi di ng the MISERSEGMENTRHD AR MOONTINGISYSTEM ARDIMETROD a better
under st andi ng of the various aspects of the present invention. Accordingly,
it should be understood that these statenents are to be read in this |light,

and not a | SS L ar_ ar. [.Q {1l be appreciated, oil and
nat ur al ﬁgﬁéigwéﬁﬁ@gﬁ?é;%ﬁﬁ L%bﬁ-l onom es and soci eti es.

| ndeed, devices and systens that depend on_oil and patural gas are

ubi qui t ou990%br THiStaHRE eI ¢lalmyPy t%FOa\J-%erfO)é'ﬁ@n@bBateﬁbf\pg'ﬂ}@“or‘n a wde
vari ety alovebsd.o92, eifaaRiseR ot PIFID B ME@ithg Sileitind 1 ke. Further,
oil and natural gas are frequently used to héat hones during winter, to
gener at e Methodr ified on Awgdst D 2009uvahus derain innotporatsdiyy wierencein éser yday
products.erh?%)&ﬂ In order to nmeet the demand for such natural resources,

conpani es h invest significant amounts of tinme and noney in searching
for and extracting oil, natural gas, and other subterranean resources from
t he earth.

BACKGROUND

[0002] This section is intended to introduce the reader to various aspects of
art that may be related to various aspects of the present invention, which are
described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0003] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. Indeed, devices and systems that depend on
oil and natural gas are ubiquitous. For instance, oil and natural gas are used for
fuel in a wide variety of vehicles, such as cars, airplanes, boats, and the like.
Further, oil and natural gas are frequently used to heat homes during winter, to
generate electricity, and to manufacture an astonishing array of everyday
products.

[0004] In order to meet the demand for such natural resources, companies
often invest significant amounts of time and money in searching for and

extracting oil, natural gas, and other subterranean resources from the earth.
Particularly, once a desired resource is discovered below the surface of the earth,
drilling and production systems are often employed to access and extract the
resource. These systems may be located onshore or offshore depending on the



Particularly, once a desired resource is discovered bel ow the surface of
the earth, drilling and production systens are often enployed to access and
extract twe?20ag0msee. These systens nay be | ocat ed onsheca/useolofhiahor e
depending on the 2 location of a desired resource. Further, such systens
generally include a well head assenblg t hrough which the resource is
extracted. These wel |l head assenblies™nmay include a w de variety of
conponents, such as various casings, valves, fluid conduits, and the |ike,

that contpehtidi éfd blé’élre%ﬂ@é@u rc@XtFru?i%bP %cﬁ%?ét%?ﬂ@@bﬁwerélﬂﬂﬂéﬂﬂ@ gxtract the

resources froma well, a 'ing riser may extend fromthe well to a rig.
For exanpvelhaaqd @sgm@rwgh whichéhelrégouresyisraxgractesayl heseaveliheadm t he

seaf | oor a.rig . rf A I . i riser

may i nol uieltiRs il RubE  Pifer AR Ry Sl B FRoR broihd 1 Ser

may per f ovatves)ffitiddandtiisicaridothe ik nthatidorttrad airitliagtanalre eatratien dri | 1ing fluid

into the well, the riser may provide pipes to allowdrilling fluids, nmud,

and cutti RN | ow up fromthe wel|. [0006] The riser is typically

constructed by securi ng riser sg%;]nfnts together via a flanged connecti on.
1 r

Speci fi cadl00§2l a fPexiragt theresy omedy WEE, 3 BUEPG #Seh BAY €GP nt o t he
sea. A S‘&Hé%letﬁt ﬁg Sedr e%ﬁﬂ'fgfﬁtm E%b%@ﬁ%eﬂetrt%ed?mf@dﬂsté? rﬁi}ﬁe{tbﬁé?roﬁﬁgmm

before lowerin e entire i S manner riser of a desired
| engt h neipelseafl mrrmtdto Prigparthe sadree gf t’mﬁcsewaarf‘ag@rmarlldmg risgemagegnent s may

osi 11 onai e g lanoed 3 dprkl RS TER} piekEang AL fing FpECh=y RETEMNC..,
segnent s mpakiptd fanettbrat |8 Ealditioneo t@apphﬁmg@mlnmgqlummhq'thermlerthee.arents may
be rotated through vari ou %ths t o even y gl StLr %t he oads across an

i nvent or y"N8y Pre\d p@@@ﬁ%ﬁ g fiuSa 885\5‘9@@ ier: r‘?ﬁ”é@? segment

tracki ng ggf nanagenent is perfor med manual ly, m stakes regarding riser
segnent depl oynent may be introduced. Such m stakes may result in decreased
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i nvent i orvigial flanged@ﬂenwmrspﬁwmaﬁy aofirsiviser segendndImaynwbe tpwhsedifmoad

descri pt itﬂ@ rigsln{oetﬂg s\@a'.[ }}\ subsequent riser segment may then be secured to the first
segment, before lowering the entire stack. In this manner, a riser of a desired
length may be formed. Proper tracking and management of riser segments may
extend the useful life of each segment. For example, riser segments positioned
at greater depths may experience greater stress than riser segments positioned
at shallower depths. Consequently, riser segments may be rotated through
various depths to evenly distribute the loads across an inventory or riser
segments. Unfortunately, because typical riser segment tracking and
management is performed manually, mistakes regarding riser segment
deployment may be introduced. Such mistakes may result in decreased riser
segment longevity and increased costs.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with



WO 2011/ 017280PCT/ US2010/ 044174 3 reference to the acconpanying figures in
which |ike characters represent |like parts throughout the figures, wherein:
[ 0008] FI GvoRoigi1z28bl ock di agram of a mineral extracti onPSyYAiSeamoiom 174
accordance with certain enbodi mrents of the present technique; [0009]FIG 2
Is a block diagramof a system configured to receive information froma
transmtter enbedded within a riser Segnent in accordance with certain
enbodi ments of the present technique; [0010]FIG 3 is a top view of a riser

segnent flopdigRcd t?ﬁﬂh@cﬁdaen@‘éﬂylhb%%%st|h%h|6r$ﬁ@§ﬁérabﬂér@@ﬁ%§@ﬁ% eW th
certain enbodi ments of resent technique; [0011 IS a perspective

vi ew of apartscibseughast &m‘mrem whem®:ind, in

[0008] FIG. 1is a block diagram of a mineral extraction system in accordance
with certain embodiments of the present technique;

[0009] FIG. 2is a block diagram of a system configured to receive information
from a transmitter embedded within a riser segment in accordance with certain

embodiments of the present technique;

[0010] FIG. 3 is a top view of a riser segment flange including two transmitter
recesses in accordance with certain embodiments of the present technique;

[0011] FIG. 4 is a perspective view of a recess, as shown in FIG. 3, in
accordance with certain embodiments of the present technique; and

[0012] FIG. 5is a block diagram of a transmitter that may be disposed within
the recess of FIG. 4 in accordance with certain embodiments of the present
technique.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0013] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit
of this disclosure.



accordance with certain enbodi nrents of the present technique; and
[0012]FIG 5 is a block diagramof a transmtter that nay be disposed

wi thin t hwonetess280f FIG 4 in accordance with certain echaseomnia7of the
present techni que. DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0013] One
or nore specific enbodi nents of the {fresent i nvention wll be described
bel ow. These descri bed enbodi nents are only exenplary of the present

i nvention. Additionally, in an effort to provide a concise description of

these exe@pha]y EMMRUMBRLD i breBAl HEQ8s R rﬁ%ﬁé&:ﬁli‘t‘&b dufithgfient ati on may

not be described in the specification. It should be appreciated that in the
devel opnelackitg ang manepementiaf oii and easaguipMment, sachias tabylaesggmentsi ng or

desi gn prgj ect [ . Ion- s | £ ecd. <] st be made to
acni ve 1S s SRR R SR FH B e o direal e e Rl
syst em r edistiesurendilibe ransaitersehad estetvans ta adllEcs datshasctompynents ye.§r,om one

I npl enentation to another. reover, it should be, I ated that h
devel opee Bt 1S HOTROTSE S GgF X R TU 18 GHERTA G X TBaRoN e,
nevert hel §fh 42 dubsit il rand@akadh §§2‘et@|fn %ﬁ@ﬁultfp@éé@ﬁéht@%acﬁﬁ@

manuf acture for those of ordinary skill haw%% the benefit of this
di scl osurlewardiavomi1 4Althevebithe fllowsig direussis@iersdp siseosegraentayspidessl i t at e

aut omati c chet ; ; [ jf'é&”if h as tubul ar
segnent s ?ﬁed%%a%?st@élggg%%gﬁ%ss Kﬁgr&tlgsdé%ggggq@?ow, @ﬁg@%furrenis of the
present doopawmntethat phsz by bnamswitear ér a caagial eceoncensictarargemest, atat a as
conponents (e. g., . xi al tubul ar. conponents) pass by one another in a

m ner al e%yg%tégf %W?@’s%r}ﬁra@%}@rﬁcﬁgn §HE'6’H§9@3' m neral extraction system

havi ng I p] e segnments | eading toward a well. Although the follow ng

i scussi SR018 or B T Seoodupmidae O Gprdes Sansimiler Mese, MoWERHSc ! osed
embodi mendgheser Reg@ERL MR Ml &t ABKE ¢dtRIEHBRCIRE IRRERTHsSMAY BE rRGRfedy one
another in a coaxial or concentric arrangenment, or any other suitable

m neral €Rta RideANEGLR pivepal Of [BDNG] A8 eeehtrigehsegen iiowereddm@ugh nore
transm t tenSHRY A8 JRBAL 8% Lftennas may automatically receive or discern a
signal from the transmitters identifying the riser segment. In this manner, each
riser segment is automatically tracked as it is lowered through a drilling spider
and/or gimbal. Such a configuration may substantially reduce or eliminate errors
inherent in manual riser segment tracking procedures.

[0016] In certain embodiments, each riser segment may include two
transmitters embedded within each flange, e.g., a total of four transmitters. The
transmitters may be positioned on opposite radial sides of the flange. In certain
configurations, each transmitter is a radio frequency identification (RFID) tag
configured to communicate with a corresponding RFID antenna. The antennas
may be positioned on opposite radial sides of a gimbal bore through which each
riser segment passes as it is being lowered into the sea. The position and range
of the antennas may be configured to receive a signal from at least one
transmitter regardless of riser segment position within the bore. This
configuration may ensure that each riser segment is tracked as it passes through
the bore, thereby providing accurate tracking and management information.



each riser segnent, while one or nore correspondi ng antennas may be nount ed
to a spider and/or a ginbal of the rig. As each riser segnent is | owered

t hrough twe 28pvidezsoand gi nbal , the antennas may aut onat iPCalusgowmearve or
discern a signal fromthe transmtters identifying the riser segnent. In
this manner, each riser segnent is rTgtomattlcally tracked as it is |owered
through a drilling spider and/or gi Such a configuration may
substantially reduce or elinmnate errors i nherent in manual riser segment
tracking @ogepPIunsisd/30ddin doigebbRiW ek mes BishbSRI witigaENt Ay
include two transmtters enb d wthin each f an e, e.g., atotal of four
t ransmi t trecess goitionashatran @lde&ramﬁjl exteny eedtanceider @ﬁakfp@miqu@achdl al sides

f the fl i . ] di
Pt equency 88 GTBEIERYY Rl W Bf SO al RERIAMRRR b e g, {1 9%°
cor r espondFIptagrdrid ambpenator sTiendmetceRRES revmler besitiosed axiakylootwap@posi t e
radi al sides  of Hgn&if nga bore_t hroqu i

t t
s bei ng TomdRe 68 CoRORES M R NteT Har G NG T A TR ce aay

be confi gepdehMehCRitNiA AwalcBidate BFWPﬂI@ﬁn LiepRje SMthel idneithdrifore egar dl ess
of riser segment position wthin the bore. Thi's configuration nmay ensure

t hat eacHhe|p§§m0§é1jmfhteqe§smasycqa@ablss@ a dirgnidise of sighbbgvesnghe BRD t her eby

(i coussedba B o GERSIRo R IR BT el DB P S cBnlalRietY e

posi ti onetdayufacalnateutaﬂklrrgeahcantnaeagermnaofdlwn segmentsaassi ey exé eeplogédeach

fl ange. nsequen rec of . s est blished bet ween the
R Dt g BRI enseitieed ke doReng & Baats WHBE 4T OMBH aei al Iy out war d
fromthe élﬁc@ﬁﬁérenﬁélcéhrﬁac@%fth@ﬂér@éé LE éﬁt)énﬁél@drigttﬁé %xla'l arketg et a

nmanagenment of riser segrre nts within a warehouse or while in storage on the

rig. Furtmalingpefagane thedlengerarbRFihiag dspasedwijhie A rAqesh A rect |i ne of
si ght bet ﬁuﬁ%ﬁtﬁ&fﬂpbf)ﬁ'ga ﬂﬁﬁdﬁéﬂ& :U’ég) gb?%g%ﬁguf%atra'f%rﬁ fe gi mbal of

the rig. a configuration nmay aC| I'ng and nmanagenent of
riser seg‘lmgesamisa fikey anteand efdpoged radiakky cutivaed freim theaider Ségmehior e, by
formng a recess within an outer circunferential surface of the flange that
ext ends dioong] t helGxi sla Ullocledtagmmfthatrﬂlwstrmeé ag esbddamentadf atsn&)sfahange, an

RFID tag dis in.the r [ a _handhel d
Feader - i DlsEa e drabten SR GE . £ i MeREpH S RSt A0 %aE di sposed
radi al |y guiggdigiréd @etthet Vasels @a@Es tandlfdAl Fseurcksi mcRidgrck di agram
that illustrates an enbodi ment of a subsea m neral extraction system 10.
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and/ or natural gas), or configuré 0 inject nces 1rnto the earth I n
Sone enbo(@tgreassrfad:meys’temaeoabutmetar(acg;@Bubsesatwatdm)|Aslllm|sttatmisﬁw (e.g., a
surface s em bsea ste As. i Ll ustrate t he
Syst om 10T 0dao SRR e 12 2o BHRAT8 M et d R RIS & 5 wer
16, wher elRerelrethealéll 1dincneleddeneirbvr] 1g.bore 18. [0019] The wel | head
assenbly 12 typically includes multiple conponents that control and

regul at e ?eﬁ gyi t rrﬁé wiHe&® agéérh@lga ﬁ?ﬁl@ﬁ!lﬁh@@d%trﬁhlﬁ@é cwdonéﬁts ther
exanp he wel | head assenb ener al i ncl udes bodi es, val ves and

seal s t haﬁor}tr@uﬂ@d ﬁ@%ﬂ@l@eﬂﬁitlm’flﬂ&%ﬂﬁ?of’@“@iﬁm ﬁ&%'&i@@ é(\ﬂthdéﬁd\éi”ﬂeléllzorpr ovi de for
cham oal SxehiaeyHESvoebdastEbly f a8l MKl Rs Hpbics FalkBs SH4 5080 i ment
t he wel | hibatrole peyluced imiderass fromithe nsiperal depositasa, rpgomoe)trbr reguldtilg hanger
(€91 o2 EBL N BR0EE OB, Srd AL BRRRS ot Sr BHEHET R TR e’ ude ot her

bore 18 (down-hole). In the illustrated embodiment, the wellhead 12 may include

a tubing spool, a casing spool, and a hanger (e.g., a tubing hanger or a casing

hanger). The system 10 may include other devices that are coupled to the



WO 2011/ 017280PCT/ US2010/ 044174 6 wel | head 12, such as a bl owout preventer
(BOP) stack 30 and devices that are used to assenble and control various
conponentwoabitttheseel | head 12. [0020] A drilling riser 2PCrays2@xioends from
the BOP stack 30 to a rig 24, such as a platformor floating vessel 26. The
rig 24 may be positioned above the V\§|| 16. The rig 24 may include the
conponents suitable for operation of “the m neral extraction system 10, such
as punps, tanks, power equi pnment, and any ot her conponents. The rig 24 may
i ncl ude aygfidacto, 38ch 8s BURBRBL $riGedtEr {BOPPsELR 80 at@ di¥ideddnat4rei ng and
retrieval, a tension control nmechanism and any other conponents. [0021] The
wel | head ugssipisisgemiple ame corfeol yapesmoomppnente of e wet®ad3t®. The BOP 30 may
consist of a variety of valves, fittings and controls to block oil, gas, or
ot her fI Uj0820} omAakillirigriger 22 mey Extiendtitom theeBOPoftacin3Qiid atigrtd, snelh r el ease

of pressute overpressure ndi tion e .Ves |t L and
controls %%%%Lﬂ@gmboﬁlpg‘flﬁjyg%se{ gga?hg r:%%%}&ﬁf&!nfw&ﬁg@ tﬁgiﬁ\fel”i ng riser
may car ry1glr Thé rig@4frhay thol®edthe compbhehtsosuitabre for operatiba of tree midrall6, and
may carry the drilling fluid ("retur ns"@s, cuttings, or any other substance,

from t he &1actiap sygerhtl,[§ugh A2 PumpRs. i@ PRYST pQEPMEDL @R Ay Qtligle a nai n
| i ne havi eTH} r IhhAR b ; main |ine
HinforlerfideTHE ﬁ@%aﬁ%lﬁ&teérr@ 3 t%‘é’ggbbﬁ ke bn{uliﬂﬁ? rug%thﬁz

may be connected centrally over the bore (such coaxl ally the wel |
16, and néyingrionnidg andpgyyge Fteosionigenirpgneehamgmwand anyathesuxi liary |ines
may inclqgﬁn@ggﬁﬁélines, kill lines, hydraulic lines, glycol injection, nud
return, ahd hud boost |ines. For exanple, sone of the auxiliary |ines

may be c t he t rovi oke and. kill f ' to the BOP
30. [002 ﬁé?ﬂesipé 3EiheRd el Ry %W@gcﬁ ‘?‘PY"QH@E'IH%VSB‘PL'J Zébmabe f or med
from The BOP 30 may consist of a variety of valves, fittings and controls to block oil,

gas, or other fluid from exiting the well in the event of an unintentional release of

pressure or an overpressure condition. These valves, fittings, and controls may
also be referred to as a “BOP stack.”

[0022] The drilling riser may carry drilling fluid (e.g., “mud) from the rig 24 to
the well 16, and may carry the drilling fluid (“returns”), cuttings, or any other
substance, from the well 16 to the rig 24. The drilling riser 22 may include a main
line having a large diameter and one or more auxiliary lines. The main line may
be connected centrally over the bore (such as coaxially) of the well 16, and may
provide a passage from the rig to the well. The auxiliary lines may include choke
lines, kill lines, hydraulic lines, glycol injection, mud return, and/or mud boost
lines. For example, some of the auxiliary lines may be coupled to the BOP 30 to
provide choke and kill functions to the BOP 30.

[0023] As described further below, the drilling riser 22 may be formed from
numerous “joints” or segments 32 of pipe, coupled together via flanges 34, or any
other suitable devices. Additionally, the drilling riser 22 may include flotation
devices, clamps, or other devices distributed along the length of the drilling riser
22. As the riser 22 is being assembled, a riser segment 32 is secured to a spider
by multiple dogs that engage the flange 34. A subsequent riser segment 32 is
then bolted to the riser segment 32 within the spider. The riser 22 is then



nunerous "joints" or segnents 32 of pipe, coupled together via flanges 34,

or any other suitable devices. Additionally, the drilling riser 22 may
i ncl ude fwotatiamsdevi ces, clanps, or other devi ces di scrhst@doaiiong t he
| ength of the drilling riser 22. As the riser 22 is being assenbled, a

riser segnent 32 is secured to a spider by nmultiple dogs that engage the
flange 34. A subsequent riser segnent 32 is then bolted to the riser
segnent 32 within the spider. The riser 22 is then 7 lowered toward the

wel I, andohBeed@hlard SHWEH, ahdl the rieREseGHehi3d i@%e%@ié&et'iznétha_ BpiRiePr PRRSS

facilitates riser construction by building the riser one segnent 32 at a
ti me. Thepropeseiacilitatesipperraangtrogticn by hbitding Mgt risai22) ene sagmepiddeat & ot at e

rel ative t f i ' d/ or
waves. [ 0uB% Afepllel K BFrBRLAF oPEH ST BRI nEhluel Pl RS (% 4.
RFI D t agstp thapldiermedsthet gladarohmoves withebewnd 33d/0Onaves. nor e
correspondi ng antennas may be nounted to a spider and/or a ginbal of the

rig 24. Aooearh Akskgcusegdrendethis bblowebad or Maregtanshettepi(der, RMO gi nbal , the
ant ennas mag/)t aut omati cal | x%r eceive a signal fromthe transmtters

i dent i fyiAgSkRAY PPIBPURIBE AR ARC 1S FRUNFRMRerONREACHOF? SRTCRAWIL 32 is
aut omat | cabiindd Al ¢ rﬁéuhtbd:t§§1l Pl epsithiaer Rl lcheadadeacuch a

configuration may Substantia educe or Imnate errors inherent in
manual | y fises seggeghisriowerescikioughtheseitler @d dimbakthenariddnas myayt o t r acki ng

ri ser se . L I e . I Lfy riser
egnent s SOLRYREN o608 B e HondiMeRIBREY PEINE b P o)
Zeglnent S IathTmhmeraeamLﬂimlwgrrmht eais hetom'sagicﬁmy rlraskdmle%iﬂeiselov\ecbd or |

epl oynent and/or t ed fo i nt epance. Suc rocedure nmay invol ve
scanni ng tQWaFgmﬁ ‘ﬁ’%ﬂg%%éjs i%&"gga\ﬁPW\ng%q’f‘ mayéu%§§@%ﬁt regHiCg §f ng a handhel d
RFI D r eadgiminBRCAHSS inHteht if PhariRAYPIRESsin htarRNeY sobyagkacked in | ong
rows when in storage, access to the circunference of the flange and/or the

body may faak] I IPEGFANRARIKIN] MeordbghiiiP5o86fho BBBRGIERDLE mag 0B D L ag

i's nmount MThin each riser segnent 32 such that”it e read from both
t he | ongidasitiahke todeentiy riséresegmaenia823vithimd stdrage facility ciFot exdrepence of t he

flange 34._1[ . i i r i i i thin an
outer ci r%%h?@%gﬁéé}aﬁ%ayfﬂé;%gwﬂi %@@%ﬁ%& @%%ﬁﬁé%r%cri@g%gﬁe&%gé al ong
t hﬁ aéiha:fdodﬂeﬁloyrinent amayor mg@atjifmgnamwémmofsmhﬁa rbﬂoae@@reaﬂayé Invotviei s manne(rj :
a handhe RFID re ositioned adjacent to the recess a i out war
From ¢ he SRAATING AT 1ot aS ocGRR ME RISk SaaM R 6 S0 ATECeM w t i n
the recessr|d-rddeer Eeéﬁjseat_hfe'r%@gs%m%@fﬁzeé\*éaqéﬂe?ﬁwgck’édtiH'IcShg} Rfwgi mbal or
spider, and positioned radially outward fromthe recess, nay conmunicate
Wi th the WaerinRKiPRICagecass totine eirqwshi@senaehef thﬂlwﬂg@gn@/loatrsa%@@ magi gnal in
both the gxjidlied. Consequently, in the present embodiment, an RFID tag is mounted

within each riser segment 32 such that it may be read from both the longitudinal

end of the segment 32 and the outer circumference of the flange 34.

[0026] In certain embodiments, a recess is disposed within an outer
circumferential surface of the flange 34. The recess extends along the axial
direction from a mating surface of the flange 34. In this manner, a handheld
RFID reader positioned adjacent to the recess and axial outward from the mating
surface may communicate with an RFID tag disposed within the recess.
Furthermore, a fixed RFID antenna disposed within the gimbal or spider, and
positioned radially outward from the recess, may communicate with the same
RFID tag. In other words, the RFID tag transmits a signal in both the axial



8 direction anay fromthe mating surface of the flange 34, and the radi al
direction away fromthe outer circunferential surface of the flange 34. In
this manrwo,20a/8723gl e RFID tag may be read by both a hamdimaisdoieidd74 eader
when the riser segnent 32 is in storage, and a fixed RFID antenna when the
riser segnent 32 is being lowered into the sea. Such a configuration may
reduce costs conpared to enbedding t RFID tags within a riser segnent 32,
one for conmmunicating with the handhel d reader and anot her for

comuni ¢ adirddgioMialwaytthsn theeiiAgsaRrace of B3iEhGE G4, nd théyrddliQerediigyr am of a
system configured to receive information froma transmtter enbedded w thin
a riser sawaeiiom3be onteridincusterantal susiaceef the anges34. sindbisgnaanaroat he fl ange

34 of the_ri i i i I . RFID tag 36
s ai spocth SR PREAT Ry e Bl bATE AN FEI oot oftin B85S (127

al ong t hesegmagrat|32ds irestorage, AnY aafindaRF IQUAienaX wdlenetke eiser §égreent 38 ieng t he
axi al direct n this the RFID tag 36 may

i 38) .of the fl 34. | ) iti ,
o roint coaing aerad it s et DOLGT aroRiagalips ERCEOHPE PR SOGINRERR By i ey
of the fi&n@éddiﬁ@ﬂm@F#P@D(iﬁg%ﬂitrﬁ%ﬁla{}iéeﬁ%@grneﬁsgf bsetor fcopmtmeatifg Wtk ag 36

along the axial direction n this configuration, the riser segnment 32
may be t ri@ekeadasldireagersyskanotheiigh comaugicaing dtuthedixgdmntennane directi on
43, and while in storage. [0028] Both the RFID antenna 40 and t he handhel d
reader 42008Y] auttned iscablogk disgdamnd et sysieracoofigurad ¢o reasiveninfareatione RFI D

dont oyedt ol A RaTRES e BRGded WRR 2HSRb0Ra TBY ACURESTAERFE, Lna
managenentgidéfiscoapliedno thisflamdd 3bef inepisee is%glﬁgpgfilgARHi@usam irﬁcﬁetm:;y 18| o)

be coupled to ot conponents w thin the . extraction syst

Stch b (HROBPeITF I BARB ASPoBRO BInia peesk PEBIIODER ot EOGBEY H0he. pr esent
embodi mendxteMAEE., BlcHRthE PANBINiretdioh @?2 HHE anMRerdxid¥xeertiil D, hidag 1o
configured to conmunicate with the antenna 40 and t he handhel d reader 42.

Wi | e RFI@ialgiecBen aBkofribedlange 3tto IbéniswrositionvineIRMWP tap@tevant ed t hat
hile R _ | Pl 9ORA ed that
2l ter nat | uin THRITY 8 (08 Bl Mo B oL POSTibRYa SRR BySBPBP . 11 one

enbodi nment, e positione proxi ma grees apart
about t hetheirig2tfaeadenicandifeld RE D Ireadpe 4240ffdeh fronT thetRfED tagidédalomgtres nore or

fewer tags .36.may be_posjtioned along, the circunference of the flange 34.
For - exan el WRETa oy Maks SaiauRa T die Basr SO PRcrauge racsed gS18° 2° g
7, 8, 9, ddbse8thrdRpR thagit aRaSbideP Netheahietioh B8, shd GHIE @Y StdeRye. Fur t her
enbodi ments nmay include RFID tags 36 disposed within both flanges 34 of

each ri sepo88peRbi3Re REB3HM AU lanBeha PBREKE I8 EsherD Rajags 36 i nclude
an antenna and a circuit.
automatically read identification information from the RFID tag 36. In this manner,
each riser segment 32 may be tracked as it is deployed and while in storage,
thereby providing accurate tracking and management information. As will be
appreciated, the RFID tags 36 may also be coupled to other components within
the mineral extraction system 10, such as the BOP 30, components of the derrick

28, etc.

[0029] In the present embodiment, each riser segment 32 includes one or
more RFID tags 36 configured to communicate with the antenna 40 and the
handheld reader 42. While RFID tags 36 are referred to below, it will be
appreciated that alternative embodiments may employ other transmitter
configurations. In one embodiment, two RFID tags 36 are positioned
approximately 180 degrees apart about the circumference of the flange 34. In



The antenna is both a receiving antenna and a transmtting antenna,
designed to resonate at a particular frequency. Electrical energy is
transf er rwo 20rianvishe ant enna 40 or the handhel d reader 22Tius2ai0e48R7 D tag
36 via a power/interrogation signal (electrical or magnetic coupling) which
is received by the RFID tag antenna gnd serves to power the circuit. As

di scussed in detail below, the circurt holds a small anount of coded

i nformation, such as identification data, nmanufacture date, part nunber,
etc. Cer tiRceahBElmRHS ORI Phefel RRETRIAAY SoTfitionshliafdngipgs not have an
i ndependent power source and does not initi ate transfer o nf or mati on
except i rcifcgsperenee 0b thehibargegdral For exaniple, eartasmnacugegsrentianpemdfel d r eader
42. The p k r ti s | (kT el d reader
42 wil | rﬂ%r'{({l%} JI(rzlér)%lﬂ'tg gsre;%sé&’t%é QtS% 0%526ﬁ8§ bleaagf?%ontrol

si gnal ermnwademnbb H:Iuethdaembsdmads nTaytlheluderanDttags{ 86 dilplosed nthppr esent
configurati O@ t he % } n&% 40 is el e&%rl cally coupled to an antenna tuner
44. As wiPthHanges P2 of Saelss S9N SKi I 1ed in the art, to transfer energy
fromthe antenna 40 to the RFID talg 36 efficiently, the antenna 40 may be
tuned to R8O} esORAN PE PRRIRIAGI.ORT IhERIRFOONEINES 85, antping AN a&IATgYILt he

i nduct anané’ént‘éHﬁa?@B&W@re@@wﬁ@arﬂ@nﬁ@bﬁgtaeﬂjaﬁs?mﬁiﬁb%témﬁa bBgigpbaRge of the
RFID tag 36 and to enhance energy transfer ficiéncy wthinthe Targely
metal | i c resonatera@rnartiquier fedqyrancyt ecificalienargylin diangieried:fem the

el ectro erly communicate with

the RFID %lilgﬁé}%dﬁ 88%#%@”%% e{ﬁ%étﬂgégm%gﬁg%i ﬁé %au%e?/ 44 is electrically

coupl /e_d t;mwe*r/uﬁiléhlaga&@deugréﬁ(eleﬁgﬁ:dREr magaeﬂ@couqﬁlngpt/\Arnlmlevéthg\Iﬁed by
ower/interrogation signa o the antenn recei ve

o a1 B I Brind et AL Sertos Iepowsiig i culn A BRSSO B8l ot ons,

each RFI %él@\ﬂ t%@ dirtul heREeds Wal Enﬂ)u%ﬂbﬂé&je%qnfdﬂﬁlﬁilbﬁ'ﬁféh'én nunber. Vhen
the RFID tag 36 receives the power/ mterrogatl on si gnal the tag 36 may

transmt Iéemt@‘tﬂayoedgtaalmamm@aﬁad,aieowart ReMBAT, Gl Cééﬁmlqmb@dlmﬁtshurrber The
RFID rea I i sentation
of the U%Be&aﬁ%ﬁpl ca %ﬁw{angg%§?§fr% aﬁ E‘Ejtg é‘n rﬂ @ebgﬁg'éﬁsa. As

di scussedand"ldcom @otlinitieleavansféreoftiafgrmdiort eicerpatn mspnmd)tmhewy'grmlfmm to

uniquely denti f rticul r goent 32 0033].As i.lluystrated, the
RF1 - r endor Bt & REle HaRo] 5386n 47 aant poweHit e e iR Lol ToRT: " such
as the i |théfénlféﬁr%d«?@ﬂlﬁ’éﬁcﬁfeld’r?ead-éhﬂ%/ﬂﬂf%\‘ivéf th‘é&:lﬁoﬁltf&hﬂfdaﬂﬁé%’eh@cwﬁce' ve
tag identification data fromthe RFID tag 36 to uni q[uel identify a

particul a@ qu‘@é%te@ZCOf[t@d)Q@P?ﬂh@MﬁéW@lrdthﬁéfé?él%ﬁtoﬂ@ WellecHRbiAi n sinilar
conponents to those descri bed above with regard to the antenna 40 (i.e.
ant enna t[0A31] RM bersasknt coafiguration pe otswiany igrieqiricaliyeeupted tas wi | | "be

2ppr eci at gilan @HBatohd 9. S4B e S EcBlod P uBRBUNR i 52985 BFanthy 1 anoe

may be |im are enna ircall e han

r ﬁade][ 4 2emeryy f:mrpi it antema 4($eto ﬁuetl%ﬁhﬁ)ata@t% a‘flblea%pb?\anfamlnalﬂr?i Day @a:de(r]I
Therefore, a. re ran 0 of the, ant 4 e. |l arqger .than a reader
e o5 iyp8e e PekaRtey Teet e L LR e e e ik IR R Gt e o
range in MhéﬁniéMaWM59®e%lé&ed hﬁm*éﬁﬁﬂh@hﬁbd&@%oﬂﬁe\ﬂﬁlb thg3gbl e to

receive a signal fromthe RFID t ag@ appreci ated, the antenna
40 may beargbloeenhance sneat sanstemef 13[63){W@BIHS‘BG@IQ@'Nd@et@f“CtelﬁMr@@mg@t 50, and

the handheldofeades A e ALeekSARMANACTLGRITEL B fRddhput si de

of the range wever, the rea range m ni num
di st ance 40 Eoperiynaodthumicdtiamithdhe Rfeadeg 362 wi Il be able to receive RFID
data fromthe tag 36.

[0032] As illustrated, the antenna tuner 44 is electrically coupled to an RFID

reader 46. The RFID reader 46 both provides the power/interrogation signal to
the antenna 40, and receives RFID tag information from the antenna 40. For
example, in certain configurations, each RFID tag 36 is encoded with a unique



[0035] As will be appreciated, the radial and axial extent of each read
range 50 and 52 is defined by the antenna configuration and the frequency
at whi ch wbheoantizasna 40, handhel d reader 42 and RFI D t ageT352@pouare, anong
other factors. As illustrated, the read range 50 extends al ong the radial
direction 37 a distance 56, whi | e th? read range 52 extends al ong the axial
direction 38 a distance 54. In certal% enbodi nents, the distance 56 may be
approximately between 1 to 12, 4 11 to 10, 6 to 9, or about 9 inches. In

contrast 1|dérlﬁ'lﬁ|d§h§|t1 AR ePAWHSA P8 F?r‘ﬂ@ﬁ@?'%ﬁ%@él%@ﬁﬁé"ﬁ&ﬂerﬂn@rﬁd@ aftonl to 3, or

about 2 inches. Consequently, an opera usi ng the handhel dreader 42 may
posi ti on sigraly kedag 362nay leesmit@ rtenky Sﬂglrmwl@itlvterﬁrm Heiqdest ance t he

antenna 4 I t ded read
nge 50 HerTicABEE hBtheREnb FE i Saer 7By o o Fh B b

r egar dl esdigitdl represeniatignenthepasigiie @entifi¢dtion rtdmebglfnm]le el Lsg IQEIID [ 0036] As
previ ous s a circuit which stores a

| 6
(i que T deACE (AS OGS RaB e IROE R sFE e e RSB MR BEdE RNt - each

RFI D tag @fqidlgidetasy @pﬁﬂlcﬁlatr risEesddrhémagd on nunber. As will be
appr eci at ed nore than 18x1018 possible identification nunbers exist within

a set of B3l ﬂ%nm%ﬁ%ted-rﬂ?éRf:ﬂﬁ?ea&éﬂ‘if%‘?sgﬁm?mrﬁé‘éﬂvé | dbupfd tod dath0 the

nunber of RFID tags 36 that may be enployed in the présent configuration.
| n al t er nerocessirgrboitli sushtas, the §lustrated3conmputer 42.8 The computerditas

identific he handhel d
r eader 42@&@“'{@&%@3 g?%gﬂ{&g W} e{tloég%&%ﬁgﬁet@g{% etéa%%&gﬁ{%@ec&atl on nunber
w th a padentifylagsarticiier risse@®ent 32. As wil|l be appreciated, every riser
segnment 32 (or other conmponent including an RFID tag 36) within an

i nvent or y[008Y] be Thathudesldweaddr inay icahlam sihtids ébinpohsists po essat
enbodi nent, the antenna 40 and the handhel d RFID reader 42 are configured

to comuriiesstiBediabave Withreeliadade rriEpNa 49586 anjengitinerh 8 A3 spadarat ed,
RFID t agsar?tﬁdé@ﬁ)ééé%%ﬁ{q]&nlw HyjwevRr VA WiRitbe éﬁ rbEiSRCAGY t6 ﬁ{ég@rﬁallé: or

exanple, RFIDt at ‘operate wthin a requency range of
appr oxi mesizg 9f thetheseheBioende3dd therargemgy merlanited cungargditethd ow f requency,

RFI D t ags f bet ween
3 to so vaome X SEREMb Ik Buhatd SRR R AL AR Ry £ B TR 3671 e
oper at e waridhé fes3 pfdvmmﬁlﬁ{FYDrream afthepgfprend rl@adeéfygé)%wem éhténmame GHz are
has par tB8Y b 140 AR AT s ok A e st NG T I G208S 421 JHErPRdUency
RFI D t agsrahbe§ 50 atn69§32 Gﬁfﬁfeaé rdHyedh \A?hléﬁ%@ﬁéﬁn@@@b?ﬁéﬁérﬁiﬁél@@a‘&%ﬁ” 30 to
300 kHz) have the ability to transmt through materials that would bl ock

hi gh freqiwiybeaklede remqweia sidil froedhentyID tag 36. As will be appreciated,
the antenna 40 may be able to read data from RFID tags 36 outside of the range

50, and the handheld reader 42 may be able to read data from RFID tags 36
outside of the range 52. However, the read ranges 50 and 52 illustrate the
minimum distance the antenna 40 or handheld reader 42 will be able to receive
RFID data from the tag 36.

[0035] As will be appreciated, the radial and axial extent of each read range
50 and 52 is defined by the antenna configuration and the frequency at which the
antenna 40, handheld reader 42 and RFID tags 36 operate, among other factors.
As illustrated, the read range 50 extends along the radial direction 37 a distance
56, while the read range 52 extends along the axial direction 38 a distance 54. In
certain embodiments, the distance 56 may be approximately between 1 to 12, 4



12 transm ssions. In the present application, an RFID tag 36 may be secured
to the riser segnent 32 prior to primng and painting the segnent 32.

Ther ef or ewOt2het/(REISD t ag 36 may be coated with one or noPETIUSYE0SH440f4 pri mer
and paint. Such coatings may interfere within high frequency and/or ultra
hi gh frequency transm ssions. Furtheﬁlgo the riser segnents 32 are
exposed to various contam nants on t ri g 24. For exanple, drilling nud,
grease, or other material may build up on the riser segnents 32 and the

RFI D t agso3fp, GStH@h oF‘Eb@ut' RInenERY Irf SBrithRY, thé‘b%ﬁérﬁfe%zl’\fﬁa? gl gh frequency

and/or ultra high freq uenc% transm ssions. Consequently, the present
enmbodi nerapnfayrr@h@y@sztwem bdqdend9 SRRT BbeugsingBeshConsearant!y, a1 gnal t hat

ot o ek 0SBt ERpraBl B aqdti4a MV By W FERBr 42 R L Cr ol

within a ﬁar@emm}anrtla@gstmheappraumnmtz&] i rbetinted mawdy ftam HDflarkde 340 250, 75

t 200, t 125 h f b
par t1 oul arioyiclRd 88X R9RSH REATANDe 5106 A ARG GO TTo0is] e Saing a ¢ op

view of aneirgaD 196 PeRRbafd ERA6F ridr sBEMEAL ﬂ%i‘ellﬁdﬁ)wtthlﬁrtﬁ@‘gﬁﬁél drecgigas 64
di sposed approxi matel y 180 degrees apart along a circunferential direction

66. As ilfoasey at ad, prénsunga@assé’éb 'eaewtﬁ?@ tﬁgse%ﬁf rﬁ‘@élcneu.ﬁ&h.cﬁ main |ine

60, and auxiliary I'ines di armet er of naln i ne Is larger than a
di anet er Yorasahinigusidandifigatianeurgber. Thas example, nmhespreﬁayt @’Qba@m@m a

(o om0l RehoBe Bl Benicptlo et wil ittt he
m ner al enbreamhndmxsgkstpmmﬂoﬂb idehtficationinuatyers ieriss whRinmeyeti ol @dusie choke

| kill d | | | t { d/
mid boostMmbRS: Thereigieatiare S eBFavel deEma iR ig tuijber HeaF E5iag toe coupl ed
to the Bcﬁat?’ﬁ’l S/(bel%rﬁﬁl'ogéd ﬁhﬁh@%réé%t‘@ohhgur‘éﬂérﬁ' ﬂﬂéltérﬁaﬁ\féeelﬁ@dlﬁ%nti 0040] As

e top view of the riser segnent 4 shown in

|1
\I/:MI G 3 r eﬁ?tblggﬁaélteﬂﬁ@ kil of rrmﬁe,dﬂemrf@aﬂp@@ur@@gamw @Zﬂl}lzgd bq'éet 0 an
oper at or Wt&h% Bhafl tr?eeg%@cpte ddg?edo%r 4B rﬁ%;ﬁfn@ﬂ@a %&?ﬁa‘ f(h'afaééé’c?atége riser

segnent s re generall Inrows,
anot her. the ta@ldendlbﬂfdtIC@UTLﬂM)@WVItH a@adrmluyarrnrset segment 3heAs wslbbe segnment 32

accessible by .t erator is the ter, axial sur e 34. As
I Ftst r arsRprog e, SRSt sedmbn a8 rindtindtenh feliia Rt IRce "of e
flange 3436&)@91‘@@?9{ iRRENBEYy InsdY P& it dRRBRItMA théltdone flange 34 facing the

oper at or nsequently, a direct line of sight nay be established between

an RFI D trag3 g dlrﬁﬂPu@%ﬁésé’Httéﬂhtfbcﬁrhénf ‘Pr?eeéﬁteﬁﬁaaﬂ%rbhﬁe%ﬂaﬁélafRﬁDha“dhe' d
RFI D r eader Such configuration may facilitate tracking and nanagenent

of riser reageedd gr@gowﬁgumdwtowqmmgn@a@wm lavhfrequencysRbhiges @8- tAfe rig 24.

(00411 AS {gdstSRheithec® AP 15255 nft) Ak WA SlichPof PBJudglends al ong

ranges. For example, RFID tags 36 that operate within a frequency range of
approximately between 30 to 300 kHz are generally considered low frequency,
RFID tags 36 that operate within a frequency range of approximately between 3
to 30 MHz are generally considered high frequency, and RFID tags 36 that
operate within a frequency range of approximately between 0.3 to 3 GHz are
generally considered ultra high frequency.

[0038] Each operating frequency has particular advantages and
disadvantages. Specifically, low frequency RFID tags (i.e., tags operating at a
frequency approximately between 30 to 300 kHz) have the ability to transmit
through materials that would block high frequency and/or ultra high frequency



circunferential direction 66. The dianeter 68 nmay be selected to
accommodate the di nensions of the RFID tag 36. For exanple, in certain
enbodi mrerwe,20tia7panet er 68 nmay be approximately 1, 2, PBT/U$2016/04874 7, oOr
nore eighths of an inch. Furthernore, it wll be appreciated that the
particular circunferential position fﬁ each recess 64 may be sel ected based
on a structural analysis of the riser“flange 34. In the present enbodi nent,
each recess 64 is positioned at a circunferential |ocation that

Signi 1 Capdomis @B Ch haDrbagiappachivhy 88 RABIAG BBRAY b sBomeats g 2
recess 64 in the flange 34. Specifically, each recess 64 is offset from

bol t hol edseT@epmenhd2 pripcimprimiagtangl paintingctheaegewnt Bar tTherefores tha he
recesses it ' r i al f e ter of
ach aoei T E G FoDe PSR G DR R SR ueyerR ey h§Peid sHffcen: *to

t he auxi | ¢oatings messinte2ferd withim lsigle dretju gnicyeandior, ultradhiglefregsaxy64 may be

machi ned or drilled i:nto the fl ange 34 \Mthoibtc Si nifigantla/ af fecting the
st r uct ur af2NSRIEYPNS-y FHHNGMMOre e JBEEFCIRENS I HESEPOPRY RVAIPUShel ow, such a
confi gur agdripmiraitd b Heedg DPBURGE egangﬂeDdﬁmgg nff, Pe e, 8F biter MAseas 34

wi t hout extensive modification. [0042] FIG i S a perspective view of one
recess 64napduthomenithe Fser segmedafd2anceietRFIB0Rgaish. arvockmmaerialy 36. As

previ ousl 'lﬁﬁ*é'? i I endi ng al ong the
ci rcunf erﬁel]ﬁ?:fa d?@gg?%&m&é%ﬁ%@ef aﬁg@rggmpﬁgﬁgg?ﬁ , the recess 64
has a heitgrsnTi@siens.eCohsenuantipgthelpresent @mibdireeni may @&plésiow | | be

appreci ated, the L ght be. sel.ect t o accommndat e t.he di nensions of
the' Rei b rerpengy FEGPabs, AFmETeh RBitEs g Thal Rl PEACERA RS PiREIRAD: <. 0. 75,
1, 1.25, drilfng tuddgredseObr dtREEMaRFRRS - Fdicexdmpls tthalessert Bthdoamaest 64 al so

i ncludes a conical _base 74 configured to accommodate the shape of certain

RFI D t agsM3B emplay Rob2 Ho&s3binal peerats Withisca §eadenayHange SbapRISymHEY 32 are
confi gur e Ve t lhi&Rg t10cf riser 22.
Consequeﬁ%tg@e}t?%gstg(gpgf 9‘%5(('9%?6273# %oa%@’gp 8ttéeﬁp I gﬁ%%ﬂjéjggokﬁzg]s%%ds to a

mat i ng suréquency Ganges pag be@asticulatyssuitesiddr, thiehoillingeesdroémens. confi gured to
establish an opening in the mating surface 76 such that an operator nay
scan the [BBBE] t afI@ a3 isid toptiew lmhadisel dedrifbnt flara@e34 b2ludiy tihcer nor e, because

the recess 64 s disposed at the outer. radjal extent of the flange 34, the
Fecess 6a A BITSHIFOEEE o, SO SO AF Vel SO Er e ApRAAEg S ace 78 This
openi ng egtcakifermas drettibRe6. |Aditusifatéd ARE AR ¥BRNINAING ¥ Buler@adifgdi sposed
within the recess 64 and the antenna 40 di sposed within the ginbal or

spi der of 58 ReMAinyine460, snelruxiligontingsubat Astamalpr Phte mak e 6Giskaiggr and
nmanagene f, & ; t ; wel | head
T Sher apaf e dipfRfer S SAER BxiaARe G VTR MtPRCYE frd ditibichoe T 0
surface 7@asshge froxt tediy Wl ihagvalHer pravidingliaoks tdridimgIBiids @ng.t meidivedri ng

surface 76 RFEI D.tag 36, disposed within t recess 64 co ni cat e
wth-bot 1y fBREuRe R RSl & et RErE Rt ath &4 tinge. 24
and a fixgyl ané aoxifaryQinds BR0R8¢ inchficadHoke dnbyekill e mytikeilic Iings, segment 32.
[ 0044] As previously discussed, the recess 64 may be precisely positioned to
nai nt ai n 9e0! dRieeiianu M iefHregand/or Budieost lingsy S example o Pkthet he

di mensi o ] imed or drilled
such tha@t@%r%gig%g{%%n%%ﬁg@Eju@];étggriéa@ﬁf@f r?ﬁﬁ%%h%k{ﬁﬁ@hem mat i ng
surface 7@naliwhstthdh@ B 3Qi rcunferential surface 78. The recess 64 nay

ei ther be nmachined during the riser segnent manufacturing process, or
drilled i[0040kn Azivall begppreciated | thadgep Sibwass the riser ségmentritangpeddat i on.  As

w Il be appreci d, during the nuf urin roc 1. recess 64 may be
machi ned SOYEERT 6t 3y REreRHingBe RRERTHGe el s v B B r - ¢ he

posi ti on gitadr KERAItRE Sis6f sddrReriteIzeigsn Btbragy. SBedifiealyselctidepr med.
Alternatively, the recess 64 may be drilled into an existing flange 34

usi ng a STREENQNE Bedraoeneiaty siqrgd in FPwse @ndistackeAangap & opRANOHNRE. il | i ng
rig may oG t i i at e about
anot hor oIt ppagn: ey Boitbnef R, s oD bRl RLE! 2, ¢

preci sel yoparagtar édthai autémaxidlsufflaae gé tredf|anded34 04 tliustiat@ddthei neeesdesns of t he
recess 64 may be precisely forned. In certain WO

2011/ 017280PCT/ US2010/ 044174




15 enbodi nents, the drilling rig may include a magnetic drill, configured
to secure to the flange 34 by a nagnetic connection. [0045]FIG 5 is a
bl ock di ayoamiafi7zen RFI D tag 36 that nmay be di sposed w Phirsthe/onacess 64
of FIG 4. As illustrated, the RFID tag 36 may include a transmtter or
transponder 80 and a protective houstgg 82. In certain enbodi nents, the
transponder 80 is a "glass transpond that includes an RFID antenna and
corresponding circuitry housed within an airtight glass casing. In the

present CcONELiGHA %h?fhe 6m6r éilél%@@%‘ tt?eoflér%ec@@stHér%W Rapgfishingwever, as

will be appreciated, th hape of the transponder fmay vary in
al t er nat |6mrmga@dhﬁélaﬂge 3I4rfa©égtt%& ppey@idri @mequmtly ertiregbling ofgsigt i ncl udes

an i nner 0, and an
out er - sur A LE RSB Eh B AR PR 1 Faf RBBs B HETBRER e R

manner , tthe gpeadtocs haedind HAID rsﬂderege s@mcteatonmngmaﬁaam magefauhtatet he
transponder 80 W%ihln t he recF Ss 64. t he trans qder 80 may be
Secur od AN SHEMANGORTENT S TRarSeAgIeRE §5 WIR A HaL S GRRLUE Bn.

Fur t her modigrageltsh Pediesd i ve housing 82 may be secured within the recess 64
by a second adhe5|ve connection. As will be appreciated, a liquid resin,

such as Ht@bx?ﬁ_t s iMst4teRE e8Eh r&fé%élm r?ésca dlarrWéfePGS TR QMRS [flbricftheal N
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arecess 64 in the flange 34. Specifically, each recess 64 is offset from bolt
holes 70 in the circumferential direction 66. Furthermore, the recesses 64 are
positioned circumferentially outward from the center of each auxiliary line 62 to
reduce the stress on the flange 34 adjacent to the auxiliary lines 62. In this
configuration, the recesses 64 may be machined or drilled into the flange 34
without significantly affecting the structural integrity of the flange 34. As
discussed in detail below, such a configuration facilitates mounting RFID tags 36

to existing flanges 34 without extensive modification.

[0042] FIG. 4 is a perspective view of one recess 64, as shown in FIG. 3,
configured to contain an RFID tag 36. As previously discussed, each recess 64
has a diameter 68 extending along the circumferential direction 66. Furthermore,
as illustrated, the recess 64 has a height 72 extending along the axial direction
38. As will be appreciated, the height 72 may be selected to accommodate the
dimensions of the RFID tag 36. For example, the height 72 may be
approximately 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, or more inches. As illustrated, the
recess 64 also includes a conical base 74 configured to accommodate the shape
of certain RFID tags 36.



1. A system conpri sing: a mneral extraction conmponent including a
fl ange di sposed on a |ongitudinal end of the mneral extraction conponent;
a first rwoess/dimsposed within an outer circunferential psuniSacie/ oef174 he

fl ange, wherein the first recess extends along an axial direction froma
mating surface of the flange; and a fl'rst transmtter disposed within the
first recess. 2. The systemof claim1, conprising: a second recess
di sposed within the outer circunferential surface of the flange

appr oxi ”W%)@hb! ] 18Rsralisasty eisbﬁé’égoe'ir?e‘ﬁé&'éégrr@rﬁgé afé eahfidifed td 6 T ecess,

wher ein e second recess extends along thé axial directiion fromthe mating
surface oﬁequr@ fagettps viaihe f@ngeeaﬁdon‘@rarnm maeér22d|<39q:a$§gdewlyt, iheroutiee second

recess. t n a radio
fr equency | %ffﬁl%?gfﬁ@oﬁ;e{rtg%%@%esgo%ﬁé% %hrﬁggnyi%&ﬁm 6’c?ll a%e}/:%um}}ér ein the
first traansasnsfsedrthesrecew$cglsr<mﬂ1f|gore@|demtaah\shtahldpeaurfguequemanngange of

appr oxi mat e

transmit t2414C %y53%6%&@8%\%({%??{%@@%2??%”5&%2%&@ t(élygad?rr? %F‘r@sh%@ g EZCI : (r)f]t
6. The system<dephai 'F'-’Uﬂthe?’?ﬁ@rfeebécéd&‘e the rééedsrEN8MidgdRkdias tiH speped within
a protective housi ntg and the rot ective housing is secured wthin the
first reca@gdial extent of the flange 34, the recess 64 forms an opening within an outer

circumferential surface 78. This opening establishes a direct line of sight

between the RFID tag 36 disposed within the recess 64 and the antenna 40

disposed within the gimbal or spider of the rig 24. Such a configuration may

facilitate tracking and management of riser segments 32 as they are deployed

toward the wellhead 12. Therefore, by forming a recess 64 within the outer

circumferential surface 78 that extends along the axial direction 38 from the

mating surface 76, an RFID tag 36 disposed within the recess 64 may

communicate with both a handheld reader 42 disposed axial outward from the

flange 34 and a fixed antenna 40 disposed radially outward from the riser

segment 32.

[0044] As previously discussed, the recess 64 may be precisely positioned to
maintain the structural integrity of the flange 34. Furthermore, the dimensions 68
and 72 of the recess 64 may be precisely machined or drilled such that the RFID
tag 36 mounts substantially flush with the mating surface 76 and the outer
circumferential surface 78. The recess 64 may either be machined during the
riser segment manufacturing process, or drilled into an existing riser flange 34 as
a retrofitting operation. As will be appreciated, during the manufacturing process,
the recess 64 may be machined as part of the flange machining process. In this
manner, the position and dimensions of the recess 64 may be precisely formed.
Alternatively, the recess 64 may be drilled into an existing flange 34 using a
specialized drilling rig. In certain configurations, the drilling rig may be connected
to one bolt hole 70, and configured to rotate about another bolt hole 70. Because
the positions of the bolt holes 70 are precisely located within the flange 34, the
position and dimensions of the recess 64 may be precisely formed. In certain



17 7. The systemof claim6, wherein the first transmtter is secured
within the protective housing by an adhesive connection, and the protective
housi ng iwo=etwmexowi thin the first recess by an adhesi veTasaneosdi1chn. 8.
The system of claim®6, wherein an inner surface of the protective housing
I's contoured to match a shape of the1%i rst transmtter, and an outer
surface of the protective housing is Tontoured to match a shape of the
first recess. 9. A nethod for nounting a transmtter within a flange of a

riser seodmpbdinfePiR thé HAlhg ri% ma;{ PIUdR% mabRERSSriicohiigural t84k&ire to
circunferential surface of "the flange, wherein the recess extends al ong an

axi al di ribetfiapge Briday amagnetigcenndalion. of the flange; and di sposing a
transmtter within the recess. 10. The nmethod of claim9, wherein the step
of formi nN@0dbE r EE@SSisiablock diagram of an RFID tag 36 that may be disposed

within the recess 64 of FIG. 4. As illustrated, the RFID tag 36 may include a
transmitter or transponder 80 and a protective housing 82. In certain
embodiments, the transponder 80 is a “glass transponder” that includes an RFID
antenna and corresponding circuitry housed within an airtight glass casing. In
the present configuration, the transponder 80 is capsule-shaped. However, as
will be appreciated, the shape of the transponder 80 may vary in alternative
embodiments. In certain configurations, the housing 82 includes an inner surface
contoured to match the shape of the transponder 80, and an outer surface
contoured to match the shape of the recess 64. In this manner, the protective
housing 82 may serve to properly secure the transponder 80 within the recess 64.
For example, the transponder 80 may be secured within the protective housing
82 by an adhesive connection. Furthermore, the protective housing 82 may be
secured within the recess 64 by a second adhesive connection. As will be
appreciated, a liquid resin, such as polyester, vinylester, epoxy, etc., may be
employed in certain embodiments. The protective housing 82 may be molded
from a thermoplastic, such as ABS, acrylic, PEEK, polyester, or other suitable
thermoplastic. The protective housing 82 is configured to protect the transponder
80 from high water pressure, extreme temperatures and/or excessive loads,

thereby extending the useful life of the transponder 80.

[0046] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the
following appended claims.



performed during a flange manufacturing process. 11. The nethod of claim
9, wherein the step of formng the recess is perfornmed as a retrofitting
oper at i orwO 20/01T43¢ et hod of claim 11, wherein form ngPChaASL@EOASH 74
conprises drilling a hole into the flange with a magnetic drill. 13. The
met hod of claim9, wherein disposing éhe transmtter within the recess
conprises securing the transmtter tz) the recess with an adhesive
connection. 14. The nethod of claim9, wherein the transmtter conprises a
radi o frequency identification (RFID) tag. 15. A system conprising:

CLAIMS

1. A system comprising:

a mineral extraction component including a flange disposed on a
longitudinal end of the mineral extraction component;

a first recess disposed within an outer circumferential surface of the flange,
wherein the first recess extends along an axial direction from a mating surface of
the flange; and

a first transmitter disposed within the first recess.

2. The system of claim 1, comprising:

a second recess disposed within the outer circumferential surface of the
flange approximately 180 degrees circumferentially offset from the first recess,
wherein the second recess extends along the axial direction from the mating
surface of the flange; and

a second transmitter disposed within the second recess.

3. The system of claim 1, wherein the first transmitter is a radio frequency
identification (RFID) tag.

4. The system of claim 1, wherein the first transmitter is configured to
operate within a frequency range of approximately 30 to 300 kHz.

5. The system of claim 1, wherein the first transmitter is secured within the
first recess by an adhesive connection.

6. The system of claim 1, wherein the first transmitter is disposed within a
protective housing, and the protective housing is secured within the first recess.



18 a recess disposed wthin a flange of a riser segnent; and a
transmtter disposed within the recess, wherein the transmtter includes a
| ongi t udiweal20emd73sosi ti oned substantially flush with a mariusgowoufiace of
the flange, and a circunferential surface positioned substantially flush
with an outer circunferenti al surfac%of the flange. 16. The system of
claim 15, conprising a receiver configured to communicate with the
transmitter, wherein the receiver is positioned radially outward fromthe

recess. A7. Hi §)5edm0f faifl2wRetein 1O R itr%hé‘rﬁitl%rﬁs%é‘du}f&ﬁ witAM thgured to

communi cate with the transmtter, wherein the receiver is positioned
axi al | y duotestive hposing tpy ancadhasive adnettien, ansttbenpodteetive MRUss)g isher ei n t he

transmtt j 1Q.f o | flcation (RFID) tag. 19. The
system ofg‘:’(r:qugé)%%'ﬁqﬁ @Fget?%éef%ﬁet{yte%ggéﬁrgst'\fegggﬁr{secgéﬁf igured to operate within
a frequency range of approximately 30 to 300 kHz. 20. The systemof claim
15, wherejn thﬁhtransm' ter is %ecured to the recess bly an. ac;]hesj ve
connecti o e system of claim 6, wherein an inner surface of the protective housing

is contoured to match a shape of the first transmitter, and an outer surface of the

protective housing is contoured to match a shape of the first recess.

9. A method for mounting a transmitter within a flange of a riser segment,
comprising:

forming a recess within an outer circumferential surface of the flange,
wherein the recess extends along an axial direction from a mating surface of the
flange; and

disposing a transmitter within the recess.

10.  The method of claim 9, wherein the step of forming the recess is

performed during a flange manufacturing process.

11.  The method of claim 9, wherein the step of forming the recess is
performed as a retrofitting operation.

12.  The method of claim 11, wherein forming the recess comprises drilling a
hole into the flange with a magnetic drill.

13.  The method of claim 9, wherein disposing the transmitter within the recess

comprises securing the transmitter to the recess with an adhesive connection.

14.  The method of claim 9, wherein the transmitter comprises a radio
frequency identification (RFID) tag.

15. A system, comprising:
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a recess disposed within a flange of a riser segment; and

a transmitter disposed within the recess, wherein the transmitter includes
a longitudinal end positioned substantially flush with a mating surface of the
flange, and a circumferential surface positioned substantially flush with an outer

circumferential surface of the flange.

16.  The system of claim 15, comprising a receiver configured to communicate
with the transmitter, wherein the receiver is positioned radially outward from the

recess.

17.  The system of claim 15, comprising a receiver configured to communicate
with the transmitter, wherein the receiver is positioned axially outward from the

recess.

18.  The system of claim 15, wherein the transmitter comprises a radio
frequency identification (RFID) tag.

19.  The system of claim 15, wherein the transmitter is configured to operate
within a frequency range of approximately 30 to 300 kHz.

20.  The system of claim 15, wherein the transmitter is secured to the recess
by an adhesive connection.



