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application clains priority to U.S. Provisional Patent Application No.

61/ 230, 7290 2enitdivi7ed " ARC RFI D ANTENNA", filed on AugustC2/Us2008441hi ch is
herein incorporated by reference in its entirety. BACKGROUND [ 0002] Thi s
section is intended to introduce theI reader to various aspects of art that
may be related to various aspects of the present invention, which are
descri bed and/or clained below. This discussion is believed to be hel pful
in providing the reader with background information to facilitate a better
under st andi ng of the various agRecRFIPANTENMAESent invention. Accordingly,
It should be understood that these statenents are to be read in this |ight,
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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
location of a desired resource. Further, such systems generally include a



often invest significant anmounts of tinme and noney in searching for and
extracting oil, natural gas, and other subterranean resources fromthe
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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 of 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
reference to the accompanying figures in which like characters represent like
parts throughout the figures, wherein:



beconme better understood when the foll ow ng detail ed description is read
with reference to the acconpanying figures in which |like characters

repr esentwbi2kg/qza78s t hroughout the figures, wherein: YOI/US2010/044172

2011/ 017278PCT/ US2010/ 044172 3 [0008]FIG 1 is a block diagram of a m neral
extraction systemin accordance with, certain enbodi mrents of the present
technique; [O0009]FIG 2 is a perspective view of a ginbal and spider
assenbly, including a pair of arc antennas configured to comunicate with

transmtt 268]?0UF"|(§0|1 5% bloBR i ta%nlrféré%&%@ﬁ&??yéﬁéﬁwhn GBE&rdAce

enbodi nmen resent tec [0010]FIG 3 I's a bottomview of a
top hal f with C(hréalglaimmd,lmaetssﬁdmpr%eﬁt Bchpigueh accordance with certain
enbodi ments of the present technique; [0011]FIG 4 is a perspective view of
an ant enn@088LINt FKg 2Aissepdispective view of a gimbal and spider assembly, including

a pair of arc antennas configured to communicate with transmitters coupled to

riser segments in accordance with certain embodiments of the present technique;

[0010] FIG. 3 is a bottom view of a top half of the gimbal, as shown in FIG. 2,
in accordance with certain embodiments of the present technique;

[0011] FIG. 4 is a perspective view of an antenna mounting assembly, as
shown in FIG. 2, in accordance with certain embodiments of the present
technique;

[0012] FIG. 5is an exploded view of the antenna mounting assembly, as
shown in FIG. 4, in accordance with certain embodiments of the present
technique;

[0013] FIG. 6 is a bottom view of the antenna mounting assembly, as shown
in FIG. 4, in accordance with certain embodiments of the present technique;

[0014] FIG. 7 is a top view of the spider and gimbal assembly, as shown in
FIG. 2, including a riser segment disposed within a bore of the gimbal in
accordance with certain embodiments of the present technique;

[0015] FIG. 8 is a top view of the spider and gimbal assembly, as shown in
FIG. 2, in which the riser segment is positioned adjacent to a first circumferential
side of the gimbal bore in accordance with certain embodiments of the present
technique;

[0016] FIG. 9is a top view of the spider and gimbal assembly, as shown in
FIG. 2, in which the riser segment is positioned adjacent to a second
circumferential side of the gimbal bore in accordance with certain embodiments

of the present technique;

[0017] FIG. 10 is a block diagram of a system configured to receive
information from RFID tags embedded within a riser segment in accordance with
certain embodiments of the present technique;



shown in FIG 2, in accordance with certain enbodi nents of the present
technique; [0012]FIG 5 is an exploded view of the antenna nounti ng

assenbl y,wazositmawrsin FIG 4, in accordance w th certai rCErdsediomenvs of the
present technique; [0013]FIG 6 is a bottomview of the antenna nounting

assenbly, as shown in FIG 4, in acc40rdance with certain enbodi nents of the
present technique; [0014]FIG 7 is a top view of the spider and gi nbal

assenbly, as shown in FIG 2, including a riser segnent disposed within a

bore of t | b 4y | j é@% pr esent
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shown i n tAraaghxead mangescol arienndssgracsegianne With gesigin emhedimeijiaotine to a

first cir r l.al _.side of the ginbal bore in accordance with certain
enbodi rren[?rgg%rﬁ tgﬁiﬁ@fje@sent technique; [0016]FIG 9 is a top view of the

spi der a L{bal assenhl as shown in FlG 2 in whi the riser segnent
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i n accor dageedaMcelwigetcdridin eaiboethomstcs i pidsenpieertigtietgwhni que;

[0020] FIG. 13 is a front view of the arc antenna, as shown in FIG. 2, in
accordance with certain embodiments of the present technique.

[0021] FIG. 14 is a perspective view of an alternative embodiment of an arc

antenna in which the arc antenna includes a two-piece structure.

[0022] FIG. 15 is an exploded view of the two-piece antenna structure, as
shown in FIG. 14, including an arcuate plate and an arcuate housing.

[0023] FIG. 16 is an exploded view of the arcuate housing, as shown in FIG.
15, including inserts for coupling the arcuate housing to a bracket, and a fastener
for securing a cable assembly.

[0024] FIG. 17 is a perspective view of an alternative embodiment of an

antenna mounting assembly configured to secure the arc antenna to a bearing.

[0025] FIG. 18 is an exploded view of the antenna mounting assembly, as
shown in FIG. 17, including a bracket configured to mount to the bearing via

multiple fasteners.

[0026] FIG. 19is a bottom view of the antenna mounting assembly as shown
in FIG. 17.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0027] 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



[0017]FIG 10 is a block diagramof a systemconfigured to receive

I nformation from RFI D tags enbedded within a riser segnent in accordance

wi th certwonoamborsnment s of the present technique; 4 [@0IRISEMG441T2is a
bl ock di agram of two connected riser segnents passing through read ranges
of antennas in accordance with certa5| n enbodi ments of the present
technique; [0019]FIG 12 is a top vi‘ew of the arc antenna, as shown in FIG
2, in accordance with certain enbodi nents of the present technique; and

[ 0020] FI %roﬂa% 'rﬁm*?erBDé’ﬂﬁpléhf’eWtéifontégfecﬁchd&ﬁ&% YRustSe ﬁﬁ%ﬂo'a@h%\/@ 2, in
accordance W th certain enbodi nents of the present techniq [0021] FIG 14
i s a per specieveloperseapesifiagoalbt srahaag mplmlvwﬁmy%maalamctand
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.

[0028] Embodiments of the present disclosure may facilitate automatic
tracking and management of oil and gas equipment, such as tubular segments
(e.g., riser segments). As discussed below, embodiments of the present
disclosure utilize transmitters and receivers to collect data as components (e.g.,
coaxial tubular components) pass by one another in a mineral extraction system,
such as a subsea mineral extraction system having multiple segments leading
toward a well. Although the following discussion refers to riser segments, spiders,
and gimbals, the disclosed embodiments may be employed with any tubular
components that pass by one another in a coaxial or concentric arrangement, or

any other suitable mineral extraction equipment.

[0029] In certain embodiments, one or more transmitters may be mounted to
each riser segment, while one or more corresponding antennas may be mounted
to a spider and/or a gimbal of the rig. As each riser segment is lowered through
the spider and gimbal, the antennas 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.

[0030] 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



antenna in which the arc antenna includes a two-piece structure. [0022] FI G
15 is an expl oded view of the two-piece antenna structure, as shown in FIG
14, incl wstongiizm7ascuat e pl ate and an arcuate housi ng. [PO0ABRHL@441I6 IS an
expl oded vi ew of the arcuate housing, as shown in FIG 15, including

I nserts for coupling the arcuate hogi ng to a bracket, and a fastener for
securing a cable assenbly. [0024] FI 17 is a perspective view of an
alternative enbodi rent of an antenna nounting assenbly configured to secure
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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.

[0031] In certain embodiments, the antennas are arc-shaped to provide a
uniquely expanded read range within the bore to receive a signal from at least
one transmitter per riser segment. In certain embodiments, the antennas are
configured to receive a low frequency (e.g., between approximately 30 to 300
kHz), a high frequency (e.g., between approximately 3 to 30 MHz), or an ultra
high frequency (e.g., between approximately 0.3 to 3 GHz) RFID transmission.
The radius of curvature of each antenna may be substantially equal to the radius
of curvature of the bore. In addition, the antenna may include an arcuate plate
including a recess disposed about a perimeter of the arcuate plate. A conductive
wire may be disposed within the recess, and extend about the recess through
multiple turns. The number of turns may be selected to match the inductance of
an RFID tag and the surrounding metallic environment. Also, the number of
turns and other characteristics may be tuned to enhance coupling with the RFID
tag or tags. Furthermore, the conductive wire may be secured to the recess by
an adhesive connection.

[0032] FIG. 1is a block diagram that illustrates an embodiment of a subsea
mineral extraction system 10. The illustrated mineral extraction system 10 can
be configured to extract various minerals and natural resources, including
hydrocarbons (e.g., oil and/or natural gas), or configured to inject substances into
the earth. In some embodiments, the mineral extraction system 10 is land-based
(e.g., a surface system) or subsea (e.g., a subsea system). As illustrated, the
system 10 includes a wellhead 12 coupled to a mineral deposit 14 via a well 16,
wherein the well 16 includes a well-bore 18.
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[0035] The wellhead assembly may include a blowout preventer (BOP) 30.

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.”

[0036] 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



transmtters enbedded within each flange, e.g., a total of four
transmtters. The transmtters may be positioned on opposite radial sides
of the flwogell/dim7gertai n configurations, each transm t Pem/uss0ia/ onad: o
frequency identification (RFID) tag configured to conmunicate with a
correspondi ng RFID antenna. The antepnas 6 nmay be positioned on opposite
radi al sides of a ginbal bore throu whi ch each riser segnent passes as it
is being lowered into the sea. The position and range of the antennas may
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[0032]FIG 1 is a block diagramthat illustrates an enbodi nent of a subsea
m neral it iekaitveda the/pliadfaim @6 apnibeiplatiosey moees withéhewinskandiet wavesyst em 10
can be configured to extract various mnerals and natural resources,
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12 coupled to a mneral deposit 14 vig a well 16, wherein the well 16

i ncl udes @SRRSEC.FHAEEM &0 a 9@’“{’@'@3&3]%&’”{/\%@ ARREG 3= dhe PIESEDL t ypi cal |y

i ncl udes #arkbdhe FBRGRE e bOBIm side (i.e., side facing the sea) of the gimbal

38 and spider 36. In operation, the spider 36 is positioned above the gimbal 38
(i.e., away from the sea). Specifically, the spider 36 is aligned with the gimbal 38
in an axial direction 40. In other words, there is substantially no offset in a radial
direction 42. As illustrated, hydraulically actuated members or dogs 46 are
spaced about the spider 36 in a circumferential direction 44. The dogs 46 serve
to support riser segments 32 during the deployment of the riser 22 toward the
wellhead 12 and when breaking down the riser 22. As will be appreciated, the
gimbal 38 couples the spider 36 to a rotary table and facilitates movement of the
spider 36 relative to the rig 24. Specifically, bearings 48 coupled to a base plate
50 support the spider 36 and enable the spider to move relative to the rotary
table. Motion of the floating vessel 26 relative to the riser 22 causes the
compression and expansion of the bearings 48, thereby facilitating motion of the
spider 36 relative to the floating vessel 26.



control and regulate activities and conditions associated with the well 16.
For exanple, the well head assenbly 12 generally includes bodies, valves and
seal s t havonout7soduced mnerals fromthe mneral dep®esitusieip/opsiovi de for
regul ating pressure in the well 16, and provide for the injection of
chemcals into the well-bore 18 (down-hole). In the illustrated enbodi nent,
the well head 12 may include a tubingpspool, a casi ng spool, and a hanger
(e.g., a tubing hanger or a casing hanger). The system 10 nmay i ncl ude ot her
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may carry drillin

t t h 16, d
Ty car rSAHENGBI iR fIparcgione Bar kor pRaabie: phstsclirediR AR BroMibst ance,
from the agiH riskh sb@mteh?SQ inty2de roTﬁ'l@dQHﬂdubh%rlbw@épt?@ tﬁr‘é))bgh@@t' ittde a main
| ine having a | arge dianeter and one or nore auxiliary lines. The main |ine

may be co#fiedeltlié’l centrally over the bore (such as coaxially) of the well
16, and may provide a passage fromthe rig to the well. The auxiliary lines
may i ncl U@848hok¥hileriwe arkennasl $share emplgyedin helprasent egmtyaﬂtumenhj ection, nud

1, QPR B B 8 i,

exanpl e, sone e aUXI I'i'nes may
provi de cduotain ambokilnhdzntémuymohuseﬁoa Be4 BEXB, 308, 9, 10 or more antennas 52.

In addition, the illustrated antennas 52 are coupled to the gimbal 38 and are
located at a similar axial position to the gimbal 38. In alternative embodiments,
the antennas 52 may be coupled to the spider 36 and located at a similar axial
position to the spider 36.

[0041] FIG. 3 is a bottom view of the gimbal, as shown in FIG. 2. As
previously discussed, each antenna 52 is secured to a respective bearing 48 by

a pair of mounting assemblies 54. As discussed in detail below, the mounting
assemblies 54 serve to both restrict movement of the antennas 52 and facilitate
mounting without any addition to the gimbal structure. Furthermore, as illustrated,
a radius of curvature 57 of the antennas 52 is substantially equal to a radius of
curvature 55 of the gimbal 38. As discussed in detail below, the radius of
curvature 57 of the antennas 52 may establish a read range sufficient to detect at
least one RFID tag of each riser segment 32 regardless of riser segment position
within the bore of the gimbal 38 and/or spider 36.



[ 0037] As described further below, the drilling riser 22 may be fornmed from
numerous "joints" or segnents 32 of pipe, coupled together via flanges 34,
or any otwenoswniraBl e devices. Additionally, the drilli rgTrissen/o024A7may
include flotation devices, clanps, or other devices distributed along the

| ength of the drilling riser 22. As1 he riser 22 is being assenbled, a
riser segnent 32 is secured to a spider by multiple dogs that engage the
flange 34. A subsequent riser segnent 32 is then bolted to the riser
segment  Jgoubt hi PIcEisSPheepectlSbh Y ndmbc hBANo! SY&ABAN RS inghe vel |,
and the next ‘segnent ecured to the spider. This process facilitates
riser corassenuyy b as/shawn o . 2heAs prriously deeissegneach Ireana 823 me. The

oDl ST e TRURRE R AR LB R VR PR ARE SR, R
waves. | Gwﬁﬁiﬁécﬁthé mcurting eiss ey 3disvdeewraaf tosa Bstdralr _SBHHaE@L@Hs tagsenbl y,
i ncl udi n | of arc an en% s configured F]o conmuni cat e

transm tt 0dhe ase| edn N gTanker; e F{eIERs P2 rga}’%%er segnent
support d@é@u?&i & theRjirfBal C@wltﬁoﬁ'a’?@%@@#ﬂ@ﬂldﬁc@ﬁﬁeEﬁn@al%’tr”@ﬁ)re%?rth@s will be

appreci ated, the present perspective view shows the bottom si de (1.e., side
faci ng tﬁwrmpnbaddlh@w gi miedntigBhaiswasei Seecifeally, ineoperatindassanly spi der 36

e opi dert BEIBRS LA IR 58 o HouBl o JUELIOED BT ATER bracRBOBA) °0) V'

olt Iher worAls dusbbssmi msjemf,llbbelawt thed \}vashrmr bohtle t58ii |g caupladltalthmlfasemieémb42. Aﬁ

i ustrat i ca act ua ers o 0 are ed about the

pi der 36 el ER kR pAdk PR Ceree 15 Bt wasHeresctiy S8 a8 SRl o ouppor

rllzser Segﬁ@!@hér@@ dAé'V\HIgbé féﬁp?&ﬁ&t@é! r@t@rné’tfve@?ﬁbédlﬁ@hts%%a&%@ﬂdb fldee el | head
and when breaki ng down the riser 22. As wll be appreciated, the ginbal

38 coupl e¥f fewer ée@tef@rs 88. tF@rgxar@pher 9ettaln|eénmmeatﬁ May iickdarbvd ek of t he
spi der 36 r@g’?‘iﬁudgg (;%@eftw%g sp tl%rge QQH%T?‘%%%B% Buf‘@ecfﬁé't%éfj to a

base pl at€ er nove rel ative
to the robGisylockeiddoy thietdosvel 60. tSpecfﬁIcaw |cngtacl393twee216heeilowtei Géand the riser

22 causes,the co on _and sion of the b t hereb

Faci Il sk beal e R TR e e B 88 il Bho BSe B8R ad PRl T TRC Y 26, o
[ 0039] As tstaskatead colplégiiaithe Beledina 52 Readdidnafast@idrepRan fokegive nount ed
to the ginbal 38 and configured to read RFID tags i nbedded in risers.

Speci fi cafAryiechRibhABSIBWRAT 555 3 herAANEdMOWNTNIERLIMRY 248 IS/AigPARAheN ng
assenbl i gge po@ﬁeh&l'r feP&HEF Ble o?%hé’@é JOUS[ch Q%oﬂh@fﬂ%ﬁoﬁ8 and spi der

36, RFID tag e riser segnents traverse ar range of one or
bot h ant e‘anmt;ateﬁmomtregmmbuantemmsr%hb marmebaltmwaholdrmraﬂmudabcern an

RFID tag id ntlflct onn |cat1ve identification
nunber - rBLRee B LR EPEH, e R Eadofn R e SBlET e by “be
aut omat i cggdcificanypaioedicartd am@@mhmmbafeéﬁn@nmwsz 22 is assenbled. Such a

configuration may facilitate automatic sequencing of the riser segnents 32.

For exarrq}?g43ps HiG.BIRsBTeiglod®t dblv dein@mbe@aiant bsie mﬁ]oﬁlﬁtlﬁy be
rot at ed vari ous depths throuahout its useful life. [0040]Vile two

ant ennas wear afpAosRAVT I ke 4prAsBHstraiag o RElige 6&MitBIn{REWASheRbodi ment s
| t
o T e i Ged O 69T AR 65719 B gobggent

illust ratt&adnmeeheddsto@eamfdm&qdﬂ&% bo70 Idepghm\bglonamlalmdlrwrefelrmiwi ed at a
simlar axial tlon t he er.n ve errbo nents, the
ant ennas %%e %&1 35'89 SOtHe #WEB kBE?S epoi%kqeedprg[se QYR ar axi al
pﬁSl tion tEléedolﬂkzlsggﬁﬁfseﬁéd |r{t@(ﬂ4elb;5ér€ﬁng 8sits bﬁ)dRthanﬁh\dfﬁYé whstdre gi nbal , as
shown in

bracket 58 relative to the bearing 48. The fastener 56 is then inserted through

the orifice 66 of the washer bracket 58, and into the opening 67. As previously

discussed, the fastener 56 serves to secure the bearing 48 to the base plate 50.



previ ously di scussed, each antenna 52 is secured to a respective bearing 48
by a pair of nounting assenblies 54. As discussed in detail below the
nount i ng weeninlires 54 serve to both restrict novenent eCTiuseoanidannas 52
and facilitate nmounting wi thout any addition to the ginbal structure.
Furthernore, as illustrated, a radlqa of curvature 57 of the antennas 52 is
substantially equal to a radlus of curvature 55 of the ginbal 38. As

di scussed in detail below, the radius of curvature 57 of the antennas 52

may establppgly a Fﬁ@t@né%%a?#efeh%s"é’r‘ltedttﬁrcﬁi@h%e@h|r191?‘1§tfla%%dﬁ51@4tag of

each riser segrrent 32 regar ss of riser segment position within'the bore
of the glmllnt68|80|aﬁ&ﬂrcﬂf te@waeheewackqasq dom}talr@orﬁlgusat@npenhepect| ve view

pr evi ous o e e R IR AP A R S Rl bt e
gi nbal 3858)Vatrhlﬂe ooupled tgthestsatizbl Altebdativaly, ithd bisies ddeday béehrsaded i ng
assenbly 54 |ﬁasecured to a fasten r 5

h h
base pl at®oEd" WPWFPJP@GH&%{M&W%I%% mg%hwft%ég%&yeaéo g’@cdﬁ Eg ?ﬁet SI ?rbgl

38 Wi t houheadby dWRPIihd Bl fid'bradket B8 tékﬁ@@/hsﬁéﬁ Bratket B8, WpdricgPes frRNEeNt
addi tion of mounting hardware. Specifically, the nounting assenbly 54

i ncl udes thekas heackpr MK sensgdo racejivoEastetersthaltaonplesthe anignasdb2 talihebr acket

64. As di I e %)eugl d to the
f ast ener @éﬂﬁﬁl’@ga %fg%ck&e%t% '@%e'@b?em@r%‘s%@% dé&ra‘h? er bracket
58 via a gaployed ohaBe epeosteﬁdrcuﬁm‘ewnlnhl dide apihrecuraringdi 8, aherebylatl ve

enbodi nents m teners, 62. For e, certain
enbodi mertEV ¢ Re¥ GhEopniisy Sgserbiies SET SHUhS e nielbaSP 0B rorat; on of
t he vvashegr?irﬁyaagg_et 58 about the fastener 56 is bl ocked by the dowel 60.
Specifically, contact between the dowel 60 and the bearing 48 |imts

movenment @pgsne PIEIE isSWoSRGRVRIW oPtivo ZhtBAhA YnounhRg fas8émbliéckst 64 i's

coupled to the antenna 52 by additional fasteners or an adhesive
connect i oeenfigareshioeecire the@ntanads txihedimbahd.ngpaeigeatyl @ fisst i s di sposed

on the OPROShALHAHILELERDLAS M BLoddih oA BOsdfy e

confi gura es no nt| ng NE RS the gi nbal 38
wi t hout anystsa‘tedlctmaﬂh mnodnmmg:a$setnrrrbly @5tamel i, nhaflat3Facket 6l it eeoatedve

o001 NS 508 BRSko B 25 PSS, PR RO

ant enna n&?‘é@két% |§%%§mébyto5l4e gﬁ‘ﬁbaﬁ%\éﬂng aghy e‘iast@ﬁer‘éd UW-"lth%QQfd tan
orifice 66 within the washer bracket 58 is rst ali d with an opening 67

in the beheifig meuntingeassembly 6o atioRe (e weshachraeke SGhia Adiracienhol o5 03
or 70 depangl Ng?l{%’&ct}fy"%&ﬁe&'d ?\Hé‘ér“r‘fﬁ‘eﬂ&%\ﬁél &%) &t e 6&%&2‘4@ '%Ehnéﬁ}/t he washer

bracket 58 1I's e pr esen igure, the d ‘nserted
i nt o the ropaionng tied washéd lorakketdiSadfitbe se{:ommmamahm@aSMrabWW iB& relative to

t he bearing 48. _The fastener 5 t hen rt r the |fice 66 of
the waeneiasiaR 7aS BSEREFAY lcaptect Retwizainf g0kt Bachittd Peadia % scuesed,
the fast emefalse ceh\RS biRkEESH sidibg s@@@ﬁe’drtg tH@ ahfenhh%Zb%iQtlm af@ed0. 11
antenna 52 in either direction 78 or 79 is blocked, thereby rigidly securing the
antenna 52 to the gimbal bearing 48.

[0046] Inthe present embodiment, the configuration of the washer bracket 58
is the same for both the first mounting assembly 75 and the second mounting
assembly 77. As illustrated, the washer bracket 58 of the second assembly 77 is
rotated in the direction 78 from the washer bracket 58 of the first assembly 75.
Rotation of the washer bracket 58 varies the position of the openings 68 and 70
with respect to the bearing 48. Consequently, in the first assembly 75, the dowel
60 is inserted into the first opening 68 to achieve a desired angle between the



[ 0044] Fasteners 62 are then inserted through holes 72 in the flat bracket
64, and into holes 74 of the washer bracket 58. In certain configurations,
t he fast ewers116d72z7ay be bolts that secure the flat braclketr/iGdomwo44ine washer
bracket 58 via nuts coupled to the bolts. Alternatively, the holes 74 may
be threaded such that conpl enent ary@?r eaded bolts 62 may be secured to the
hol es 74, thereby coupling the flat acket 64 to the washer bracket 58.
Openings 76 in the flat bracket may serve to receive fasteners that couple
the a”term@%é;’s?sehﬂ)lf/ s afRUAb bgrids 28! iMilafl, iftheddonB@saembReIAlRd, a
simlar configuration nmay be e oyed on t'he opposite circunferential side
of the bedowel®048 nsehieddbip the secelichgrenipgi’p tofachisMatei depirad<segisl i es 54 to

secure t t i 4 I i t iew of
P ant enEiARB RS ecorCadsbfedy P2 Rhaihk pRaIRA0 o Mt B RE o Thta 52 %t o

t he gidnbalvaélfér bpeket %ﬁ;ﬁﬁd?gmp&)ybh:flertbc&htﬂe@g@t landlsbbdr)]lgj aﬁt@anhlnyoﬁﬁinggfl a75
second nount i asse are illustrated. In each nounting asse y

and 77, 1aR5ebles PBAReR 7. dAereRY seRuside%i0n RRY FASREICIORAORIS. 58 by a pai r
of fasteners _62. Furthernore, the washer bracket 58 is secured_to the

gi mbal bdQPAAY 45%0%'%8@é@ie‘é}ﬁ@rm%ﬂ“r\@/%ﬁ@@é@&%%@kﬁﬁ“@ﬁ‘%ﬁ5%{91nti ng
assenbl y i t iafi \ABSHa I oy izl L 78 is bl ocked
by cont acgéég‘pﬁgnd%e%éwf%o aﬁ%S?ﬁ?ﬂ?@géas“ﬁﬁgddgét-ﬁ)ngc?f ?rt(g? gnt rotation of
t he washenobntingkkeards@ref Cohsequantidantennas b maysenmdeoured ta existing r ecti on 79

i s bl ocke C . wel . t ear | Because each
flat br ac@gﬁé&%é&%lé%@%ﬁ@% Egtgﬂg &Strﬂcg&gﬁ{l&qh}q@ f{;%rﬁ}g%ufl}%p "of the

ant enna %hdmseﬁhbrmes?'ztrrset bﬁgméﬁt rrtgaiclk‘fr% arxd biaog%emﬁeg% %stiahyo ﬁiegi dly

securing the antenna to the gj earin : n the present
enbodi rrgn?r,np'PM%‘_jé’Bﬁ\‘qsg%ﬁ‘r‘é{F'iCE@r% IreRey cierisd gw&%éé-s'éuet@erm%est Re for both
the firstjnRepbd H%Lﬁﬁﬁﬁ&'&@ééfmﬁ@ c%’hﬂg&r;éﬂoﬁ%&Iﬁgte@?H&'ﬂdIQrgc&%‘fr%%rYsJ% As

illustrated, the washer brackét 58 of the second assenbly 77 is rotated in
t he di r ecthRbiepiEemannaniannaa SReandieraeiker amenod ConEgUratians meydabl y 75.

Rot ation @ dﬁ?&é’ﬁﬁ%@ﬁ)tr{%@ﬁ@g 388 varies the position of the openings 68

and 70 wi t'h respec aring 48. Consequently, in the first assenbly

75, the 60-iSs 4 nserted i t j . ni t [ eyve a desired
angl e betBOR ¢ nEIC 7B Tobfak B ob 4RbofREMsR% iy GaSFAURNTLT V7SI
the secondlG$sathlding 4 risthseghneet 3B8ispssdadwighihecbdratad thdrginset 88d Agpeni ng 70
to achieve a desired angle between the second assenbly 77 and_t he bearing
48. Tn ¢ HISIFAIBRERS N3SC SrarBRN AR RELCES ABIGHEN s BB brAbma IS &7 366k h t he
first andysQeePinddBLNA3 iINRYAtddIS ASHEERlor 8% MRirfiih 82 is IhRRT 9 §educi ng
design and construction costs. £00§£ Enpl gyl gg an ant enna nounting system
n a g

t hat secullia@etgitadeaal asziliagy lineH4. " §2 evaysestalishaaspassags 56

hat s 510 . ut _ 5
o eanss R AL B Qb RS TTBIGRG BRU" G, PRESIEES miBrSEAFaEY,

ext ensi vesunslt(ﬁrfdeczatde@'rce chuivly apecaidn quhetnhigeraeeaﬂndic&mgtéyetqm eeegrze \r/\lln jse[]
segnment tra I N an man e nt system e e oyea.on r S | C ar e
ety B T AGTE R e noR S M s T B S bt | n heseably
conf | gur ahjc@floh i AP BNBRAWE bSGNSEUC FOPBXAHER, S0 df OR aGRRRY!

antennas 52 and/or other antenna configurations nmay be readily secured to
t he gi mbdinegg34 may be coupled to the BOP 30 to provide choke and kill functions to the

BOP 30.

[0049] Asillustrated, the riser segment 32 is disposed within a bore 86 of the
gimbal 38 and spider 36. As previously discussed, dogs 46 engage a flange 34
of the riser segment 32 to suspend the riser 22 from the platform 26 during
assembly of the riser 22. As the platform or floating vessel 26 rotates and/or
translates due to the motion of wind and/or waves, the riser segment 32 moves



[0048]FIG 7 is a top view of the spider and ginbal assenbly, as shown in
FIG 2, including a riser segnent 32 disposed within a bore of the ginbal
38. As ilwo=briatierfs the riser segnment 32 includes an ourem/usasiong18D, a
main line 82, and auxiliary lines 84. As illustrated, a dianeter of the
main line 82 is larger than a di anet %r of each aUX|I|ary line 84. The main
line 82 may establish a passage frorﬁthe rig to the well for providing

tools, drilling fluids (e.g., nud), or any other substance or device during
oper at i onyigdink bHPe'@é{.a ficag! ir@iseY Sb§MehPs2 MY t?éH‘s‘le\te% lines 84 may
i ncl ude chogg @?nes i#?éﬁineg’ h gﬁgu ?c ?nes glyco |n?ect|on mud

return, amfizontardidetiinnsds pnees a’vpa'rcaéamno@ 90 oﬂme dweqtl@@sai&@nd My lines 84

may be c . i to the BOP
3. [ ooadi st ar Sk B HehsTp oo St S Al BE ABBLS-F 2 bor e 56
of the gicdurdindtd systerapnalebe Bcﬁateélsamjueme)abehlydlmcaomaeetdaltémﬂvém engage a
flange 34 of the riser segment 32 to suspend the riser 22 fromthe platform
26 duri ng®REGEIRNIOPSof the riser 22. As the platformor floating vessel 26
rotates and/or translates due to the notion of wind and/or waves, the riser

segment IB0RBL esAs piBayseed i deiail Below. 88Ch Epeicsaarpeiti3g INplHees PREOT segment 32
may trans ki recti on 90.
Th)e/ di rec@ﬁ%ﬁéﬁbﬁu@@@? I?Pn%bg)ﬁgéalr:@“t&ﬁe@r@é&ﬁnﬂm&{é WiRkndl!

e rary two-di nensional coordinate
system /antennds b Wipleddfiatiads 9ecue defeered te petowmitniml Decappoeciaied about the

et ai 1 bel e il FoBp BT SRR B SR hESS T or s (e o

RFID tagS|)|u§12ate@rthgW|eJdtage %mlmp@smahed wppioxirategnt 8noegred? aphi | e RFI D
tags 92 are referred to bel $reC| ated that alternative

enbodi merk!SNGHF @ F%‘I”H?redlt'ﬁle‘g'r%t@ﬂ% ahEF resh G?Qjmrat%der?ur,&@en | lustrat ed,
two RH D éragsdiftentd, Sni@rieRBer o3RIy BBIRSNIoAED o R AE 2r8lffdreAtond ! he

circunferential direction the ri'ser segnent .
enmbodi mengfdhe ﬂeeesegmere\ﬁe?r Eqwamlwrw pwuaagmﬁétﬂs aEmﬁy lnhlelde1 2,

ci rount ergnce, gf 7ty HioSEF mfSRRLes o NG IR YR, cfSi@idhdsl 35T Segrents

32 may |ndlu nore t1ags posi tioned
about t hecertmmanfoedenm&s ddulitheral &iFND eadeolk maytise pesiithriddoalahg Rid &islags 92

T oo R8RS RO e o S8 0 2 o D5 30 SRR 2 T

posi ti oneghié 69§w&¥n1€?éhtﬂéﬁ‘¥ B@§|t|éhéﬂ‘%s@mgy%e Qio‘héd'a’l‘tﬂ{ axi s (l in
the axial direction e riser se . In the resent

conf i gur den@itidingl@xis. b, e @Qalmecuoega)sefdhwrtsm ReamentiRiendheot t he
riser se Qént%nfu&ﬁ(aﬁuéh”th@ f aﬁ‘@lﬁh Eea'q};r’thﬁ%gaﬁ@&@%?tr% sposed

V\Athan or bot h”flange 0 ac rrse seme alternative
enbodi meniser segmeREBR C@glﬂlmanmgintmtﬁnwoeeddemDma@ ®2disposed he ri ser
segment 32|th|n one or both flanges 34 of each riser segment 32. In alternative
embodiments, the RFID tags 92 may be disposed within a body of the riser

segment 32.

[0051] As discussed in detail below, the arc shape of each antenna 52
establishes arcuate read ranges 94 within the bore 86. The read range 94
defines a range in which the antenna 52 will be able to receive a signal from the
RFID tag 92. As will be appreciated, the antennas 52 may be able to read data
from RFID tags 92 outside of the range 94. However, the read ranges 94
illustrates the minimum distance the antenna 52 will be able to receive RFID data
from the tag 92.



[ 0051] As discussed in detail below, the arc shape of each antenna 52
establ i shes arcuate read ranges 94 within the bore 86. The read range 94
defi nes awvopangeri7ziswhi ch t he antenna 52 will be abl e toprrceEascve/nat182 gnal
fromthe RFID tag 92. As will be appreciated, the antennas 52 may be able
to read data from RFID tags 92 out5|1qle of the range 94. However, the read
ranges 94 illustrates the mnimumdistance the antenna 52 wi || be able to
receive RFID data fromthe tag 92. 14 [0052]As will be appreciated, the

radi al a”[‘éo?ﬂ CURL &P Bk 'a?bré‘c’ﬁét?@tth@fraﬁépﬁhd E“?éhnﬁi%i’%gla%xt'eﬁt gedddped by the

antenna con uration an requency at which antenna 52 and RFID
tags 92 oreedaiaege aAfimdefotaadry theanterna canfigexaiiopl and the frdasepergiwbich

ow f reqineyresitE] FhEReETaces? Ble B AR e B SRR IS Kb PR uch 2 °
frequencythetdneserrm@oahgwan@mtthé|RFeD tagsaogandlaptghnagdiralcodiigiget iten 42) of the
read range 94 may be appr oxi ggﬂgl bet ween 1 or

hout o LoRaale B R ieneuPant (6. Shoumraley belizen 3¢ % AR0 KBk “Abnge 04

may be desfddﬁ%’fr@d{uéﬁ&‘? fHer (@I 8%ReRt (i@, raRfe A0rd radiaMBinsdtRglof tie ant enna
52. For exanple, in the present configuration, each antenna 52 may have an

arc | engtneagnraege 94@#@}1% appvginaielydiatwaer drier2i 4lto dPr &ée Podr alput &f
h I
2061 ¢ 1 on nghds. 2RSBRARrorfaPnd el Budfh ofife kdad iandd o fa beorBlE0. (0
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t d t 00537 | d t RFI D t 92 d
Che. ant erAE SR CENTRHIATsb A ST e TS DA §5.5-o8NGB  ermi no
within a éléﬁ?’tHeaélgﬁJrr%re?ftlaﬁ@lré&l@ﬁM@6?a9ﬂb&ﬁ*rﬁ'ﬁe@%ert\ﬁ§é‘ﬁ gbes 80055 K ser
segnent position W th bore gi nb der assenbl

As
i 1l ustrat¥d 30tRe3S péaboeté’g%eﬁheezlri additigys thaaxial GP)S}el&te(h?eﬁéwW\ArtWﬁn the bore
86. | d
5. U SuslBRRil s EREoTERRY B8 A 5,092 00ES Widp o e

posi ti one@boutBhomlacmmah camge ebibdiheaissecond antenna 106. In this
configuration, each antenna 100 and 106 will be able to read the respective

RFI D t ags[0963pndIrld2.préserit leenpdiaent, tearBEHD tayst 92 ahethaendretbnass 52 aes e

f dt t abl i d di
o e oredehBal 4o BRI G0 R e BhEh T Retrengs 045702 may be
read 1 eqaidbas palaéAR 53 REOlsp o4 Rarl BBk i heddioBare of
the Splder an g a. asse aSSOV\/nln , |n |C t erlser

segment @Qeu%lﬂbalésnicﬂ%r?@éeﬁmlyac/é%tllU{Stﬁa@df ihegises spgmenNEd2 ift $ustatigdy of t he
%Q}) ﬁLmbg é%?dﬁgﬁﬁ h{éh&?r\l?gétl ha%cgl?ls‘@d%@%?qn%thé@dp% | tllbffldog[E ﬁgegfxgnd
RFI D t ag \&Mnlasreadtramgm%bfarmestrmdaashnaam Siodilanty, & secareCBRD tag €0tha 106.
is positioned within a read range 104 of a second antenna 106. In this
configuration, each antenna 100 and 106 will be able to read the respective RFID
tags 96 and 102. In the present embodiment, the antennas 52 are configured to
establish read ranges 94 having a minimum radial and circumferential extent,
while ensuring that at least one RFID tag 92 may be read regardless of riser

segment position.

[0054] FIG. 8 is a top view of the spider and gimbal assembly, as shown in
FIG. 2, in which the riser segment 32 is positioned adjacent to a first
circumferential side of the gimbal bore 86. Specifically, the riser segment 32 is
positioned at a maximum offset along the vertical axis 90. In this position, the
second RFID tag 102 is outside of the read range 104 of the second antenna 106.



15 Therefore, the second antenna 106 may not receive a signal fromthe
second tag 102. However, the first tag 96 is within the read range 98 of
the firstwanhewrma27800. Therefore, the first antenna 100PeriuUs20100ei1vE a
signal fromthe first tag 96. Simlarly, if the riser segnent 32 were

of fset at the opposite maxi num bore osition along the vertical axis 90,
the second RFID tag 102 woul d be p05| ioned within the read range 104 of
t he second antenna 106, and the first RFID tag 96 woul d be outsi de of the
read rangpGiopt, hBYebbAcd inRARENTE MAPnol eeieh daRASidnh #b sddbhatggond

antenna 106 wou recelive a signal fromthe secon tag 102, first
ant enna 10IR. ndowaver, theckist @gdtsisgrttlin theoreadhangé B§tofﬁ@egf|@6an[e@055]oﬂs

di scussed L «bel I . 92 1 i code that is
transm t%@?@%’ﬁb%’ﬁﬁﬁﬁ%ﬂrﬁ;{@n@ﬁ @ﬁ%ﬁ%ﬁ%ﬂg%éﬂoﬁﬁ]ﬁ%ﬂ%ﬁ%t he read range
94, AI tab$|en|&tl%rléme\lvilédﬂisgggeﬂDBPWGge oﬁe@t[]mqh@dppositdmammmgam 5f2

correl ates each unigue tag code wt ser identification
number . THRSILAIANG fhe weripdangd.dpe secorehl Tl Tad 1 FROH Kk ks ReSEaNed he
conput er Xjhih tRe e @nbe 10dtihd Yo MHICAhtERHTRNE, ahdl the fiREISEINS tay o8 Sposed
within the bore 86. Inthis manner, riser segnents 32 may be tracked

r egar dl esyoyl bl@cﬁLéSIQQQfﬂhQ)ifead[FQOSQPBICG’[thlrsé agtenop Woewn sEICh ﬁ€p0§ﬂi0@er and
gi nmbal i L R WA

posi 11 onadcadr e Aftepaeg ol Reodhve it i} B JobSR TR 15, o g
Speci fi ca‘irbyantehlean()@maysmgrremlvéta digngp front thterfeslt tag %. maxi num of f set al ong
the horizontal axis 88. In this position, the second RFID tag 102 is

out si de 0066 r sediscanged iFldetall below, eac@Mllama@eamcl@&es dbeinetaode t he
second an%]enna 106 ea%tcxj%t recei vg%a Si na from second 102

However , WREISH{gSMIl ejaiginawH WMRE ?%%'Pé@@;é%%wﬁ?'nttﬂ%t aégqst ant enna

100. Therahge4 Uneid S@techtBRNAcdAButY bhnf@S8d kP18 Figtals 7 om the first
tag 96. Simlarly, If the riser segnent 32 were offset at the opBosMe

maxi mim bmr@l@i@seacbmmwwr@ﬁm@gmﬂemm arisexsegnednt idendifisatienaumPen tag 102

woul d be 106,

and the. fTapEREo s Spis oA ol LA 73 he BafBERR P BE S g

first anttendmtitﬁ)ﬂmldrmegmdfnt@QpQ@résty disp@see eihth tetena 86106 thipul d recei ve
a signal fromthe sec g 102 3 the first t enna 00 may not receive
a si gnal TRBAT": Haerﬁ%ggreeqtaé ggay bg an%%ﬂgﬂéd'ﬁS$ QQWP%’F e established
read ranges 94, at | east one RFI ag 92 is within the read range 94 of at
| east ondORAPENNEIGH ﬁrﬁ@@g\ﬂ%\ﬁpfm?esrﬁ’a%%ﬂ%@'mﬁ?ﬂ ?6??%'?yt?1%3*ﬁ?"§'éﬂ1 segnment 32

Wi thin thedger é \ﬁﬁucﬁfthé H§eﬂéé&h@édt%@u9§bsﬁéﬁéﬁﬁbmcbﬁt 1804 Seddpr hori zontal

direction 88 and the vertical directi his configuration facilitates
ri ser segtonmipibeiial side af ineroimbghbereddts opediiicadly, thesiser segmentaid ise to the

1 acked QRIS Egn o) AR PRORETbd ind A Bion R ARE Vel i BesBor R Lt o of

a syst em samohd RFIBdat d ORds eutside of the read range 104 of the second antenna 106.

Therefore, the second antenna 106 may not receive a signal from the second tag
102. However, the first tag 96 is within the read range 98 of the first antenna 100.
Therefore, the first antenna 100 will receive a signal from the first tag 96.
Similarly, if the riser segment 32 were offset at the opposite maximum bore
position along the horizontal axis 88, the second RFID tag 102 would be
positioned within the read range 104 of the second antenna 106, and the first
RFID tag 96 would be outside of the read range 98 of the first antenna 100. In
such a position, the second antenna 106 would receive a signal from the second
tag 102, but the first antenna 100 may not receive a signal from the first tag 96.



information from RFID tags 92 enbedded within the riser segnent 32. As
previ ously di scussed, when the riser segnent 32 is disposed within the bore
86 of thewgiznhal1788, the first RFID tag 96 is positionegCadjsacient4ivp the
first antenna 100, and the second RFID tag 102 is position adjacent to the
second antenna 106. Wen the first RFID tag 96 is within range of the first
antenna 100, the first antenna 100 r@ ceives a signal fromthe first RFID
tag 96. Simlarly, when the second RFID tag 102 is within range of the
second a 1 v he
Second RACE TRy 103 pg B R B e PR B BB Bt A L D e an
ant enna aadvnt@lrcthedead ramyee94 0f ehieast enevantanaa e dkioughgutdhe samge and a

H aceri canOoipt ey SEakBArs2 hn e ARLE af ot b kloaf Sh BRSBTS 02 v
a power / iintooth trgatiorixongl glrrad:tlmmwlandmefwecalewlrebyom be. RRldxdrdiguemtioanna and
serves to II?wer the circui di scuss%ﬂel n detail hel o the circuit

hol ds a sl Tat%%ﬁ{tse@fn%&&ﬁ??ﬁ“tﬂ”n@ﬂﬁ SSschfﬁeéE’C’?'H%rr‘uf ?‘i"@a‘toit R dat a,
manuf act \ﬁﬁb‘éﬁé@ or Bgibier QG‘ MeRhse@lidhtly S draicgnfHRO db R4l ISe 8ERIrgMeIA " Passi ve”

circuit does not have an |ndependent power source and do€s not
initiate rackedfdwringfdeplerysrariof 81e €setept in response to the signal fromthe
antenna 52. The power/interrogation signal fromthe antenna 52 will power
the circui0058hd EHKask) iskeeblotk disigram of geaysican eonfigused iofecsivgnal encoded wi th

ant enna 106 5ot BT BFf B 92 amPOSded Brbla TR e AR 42 on sy st om 107
whi ch autm@mbuslglduwugeeatwmrdtmtrwwsegmedasa|s‘ dlemgdmamﬂﬁh thd bos 8.
06" e e g iy g ko Rt et o 1% 05 SPARERS, e o

fromthe gy, %’hﬁ%hé@@cérﬂj hhﬁ) ED) ﬂ)é %on%ﬁlo‘ﬁfédjéée?ﬁ“td the ddt@ndHntdHia 100 may be

tuned to the resonant (?uency of the RFIDtag 96. Specifically, the
i nduct anct6tfWhea thenf@’a i IRdag Aays wgh@era@ge@ﬂtheoflrﬁhardﬁnméoontbacfltr%tnce of

the RF1 D 40301001k BLAME foRHE RRFRID 1ad BE" gy Wifygbenna tuner

108 alters électrona roperties o enna to properly
conmmuni caet@omthtFthag RBPIs mglrﬁﬁng{a(w&ib] §'éumndrarmemm 108)ehe $6&orics

el ectri cal I é@?netl cal cotu(S)I gd to an Lﬁ r 110. The RFID reader
110 both #t é "fﬁ?\/\%?')gpﬂlt i B%??%QP%'EE 2% P4 he antenna 52, and
recei ves RFI D tagél nformati on fromthe antenna 52. For exa in certain

confi gur d0P8Rk I ReEpriecpted. REIG RO Fed "AMER a8 aieeifkan n@@ﬁ!rﬁ‘”l’[ -cation
nunber . WighakiaRnRid Bbthaégre%lvﬁ'r%c@rﬁtéﬁﬁa bhe aﬁ%rn’{lttl'ﬂl HFRL bes ﬁbéﬁ@! the

tag 92 may transmt a re %e I ndi cative of e uni que | entlflcation
nunber. TIESOREERL Bgearteulan WCVh&hGQimﬂ}@ﬂBFQYHBér&@B@ﬁ@d ramdher di git al

a6 oo, A 2 10 1% HPIEEHG 02 R4 eoR g bR RATRT Rl whief SRR ey
SFlr vet t otmgnlh@umFljZ) iadesmitérina angpaerves to power thercircagmastdisiuss¢d6adtas
| ustra

i e a, second antenna tuner is electrically or magnetically
coupt e 1 OWaBIUGHE naechaal SAOuhar sodaclpfimaieD subadis: 154 i s

el ectri Caihbb{tlf%ratlﬁﬁaﬁfat 'n%dfdctﬁ@»ﬁl&tédpé@nﬁﬂﬁ%eﬁ%@@ngeﬁﬂﬁw%ﬂﬁﬁodlhﬂéﬁfs 112. As
will be appreciated, alternative enbodi ments may include a single antenna

tuner 108CTERGY &' pésgll/ﬂg(F'@URWVr[&h‘ gaer:PotiNay ecynindgnerdrnt ®OVSE saLEEhot h

ant ennas %r%odg&dn(g}qgaﬁ%ﬂré&? el %aﬁé?%kc%‘iﬂﬂe% on%@f‘o thrﬁ?ée éﬁﬁbR reader

110 and t secon rea are conmmuni cat to a data
pr ocessi rtgetamtenneBSR:thaspbWer/lmémmatlah@ugrtai)ﬁpmmle arﬁﬁwnaTﬁzwbpqwerer 116 is
configured to rﬁcelveta i dentificat om,the first Iﬁngtag 96

and/ or t HE® SHEYhANREAYSS “16"2”ttt8QGH?IC?E%PWP&BL?'QW eé‘CBQ?‘? MINGE riser 32.

data stored in the circuit.

[0060] In the present configuration, each antenna 100 and 106 is electrically
coupled to a data collection system 107 which automatically reads and stores



18 first RFID tag 118 and a second RFID tag 120 are coupled to a first
riser segnent 121. As illustrated, both RFID tags 118 and 120 are di sposed
wi t hi n t wof2baimge2784 of the first riser segnment 121. Specirfuseabloy417each
RFID tag 118 and 120 is disposed at an outer radial extent (i.e., along the
radial direction 42) of the flange %? and at an axial position (i.e.,
along the axial direction 40) away froman interface surface 123 between
riser segnents 32. In alternative enbodi nents, the RFID tags 118 and 120

my be pocﬁdté'fr%ﬂ?ﬁweaﬁF@‘ta?ét@ @é&iuﬂdaﬂgetﬁgla‘?ﬁﬁﬂa 1@ i gfé@edtﬁééfl fc?a%Ele%lurface

123. Furthernore, the fi ri ser se nt 121 1 ncludes a se ond pair of
RFI D t agstogn qmenn@hmm)maa mlédvevappmemat@dfbyathgee skilled int the ashposi t e axi al

Phel udes RS AP TR et 104D FEREBE e ia Rl e 88leni0 505 7
coupl ed t10Q imayfoertahed tetie reegmmntfrelq%na}t of the FRFIDEtagaﬁe Spudifioaty 1R3,
i ncludes a first IDtag 122 and second RFIDta to the

RE Dt sodneidiAnee priberaTging fabmayhe sieoles o malherndiqaaca oBhang 194 i s

di sposed mE(idy dd18nd trRN98tadt SvidRn{int SThégbra! tk@ﬁrﬁé‘rﬁn@funbh‘?oé' ange 34,
and at an axi al position away fromthe interface surface 123. The second

riser segtignd eleggoptagoelinprapgeissl theapiannpaito toforeperiy eegaiuiseie shown)
di sposed \)Oﬁﬁ [HenRﬁldl 34 at the opposite axial end of the riser segnent
125. Having tags w bot h flanges 34 reduces the possibility that the

(i ser o2 [BEBAEC THP éﬁfgrﬁﬁdeé% Aof B s Y o BB SR 0 35 | 26

constructRﬂlmseaﬁeccteaesrrhelaﬂbqwadernmobsthrpreaga@meSp@ﬂerdnmmadbry (i.e., in
a directiagn 126 toward | head 12, As hefla(g Bf each rlser
segnent 3Y973 ?WPBU@ tﬁ'éd s es R0 2gdNIOFNaLeT Py one or

both of tfb@r é%h%lé QE%eﬁgan&dnlﬁbDra%%ﬁé‘ ddcRIRI3thg'dd i SPRBded WitAugh the read

ranges 94 of the antennas 52. As illustrated, rn the present position of
t he r|serum@anflqempndnmnaquhmtha RED HQIQ?EQQQIVE%h@f the first riser

1 1. dth
Seaoet rpqrintebBhlion SEnaf ik (AT iBhehia P bighalifRRaIE G NS 1D
104 of thgwqumdtumutmnnwrﬁwh Ths I%)Fléélllneadtef y1(014rrmw2 aspdonvdrt trh@ﬁgngler 56,
egnent 1 set n the I r.ec on re e ore
o o TRl AR PotessMAsD GiA0e Bicher SR BRI nUbRL ol hroealiaty of he
ant ennas. AR tabEUAS BRCISA inaferdi] beloih! Mieadg idTEARSH nibE ivag 112 of the

second riser segnent 125 is outside of the read range 98 of the first

ant enna 1¥RIVe hdniginely déeidify amartisulaigisepaegnenhd2.second ri ser segnent 125 is
outside of the read range 104 of the second antenna 106. Therefore, in the
present r[0962] podsiliusiratadha sgapad estareeattuoer s\&isetectagaliyiarl recei ve RFID

Y e e e
t he ri serisstapinadlly oB Znaymeticallyecduplatioehe setbied dotennatdner 112. As will

be appreciated, alternative embodiments may include a single antenna tuner 108

and/or a single RFID reader 110 configured to operate both antennas 100 and

106. In the present configuration, the first RFID reader 110 and the second RFID

reader 114 are communicatively coupled to a data processing unit, such as the

illustrated computer 116. The computer 116 is configured to receive tag

identification data from the first RFID tag 96 and/or the second RFID tag 102 to

uniquely identify a particular riser 32.

[0063] FIG. 11 is a block diagram of two connected riser segments 32 passing
through the read ranges 94 of the antennas 52. In the present embodiment, a



direction 126, RFID tags 92 of both riser segnents 121 and 125 will enter
the read ranges 94 of the antennas 52. For exanple, if the riser segnents
32 are cewmbepad1n78hin the bore 86, RFID tags 118 and 1P2Twiskéioemiier t he
read range 98 of the first antenna, and RFID tags 120 and 124 will enter
the read range 104 of the second ant@nna 106. As will be appreciated by
those skilled in the art, if two RFID antennas 92 are within a single read
range 94, the data collection system 107 may not be able to receive RFID

i nf or mat i 8; REAMRY h;ean& §%e@§nd RS e84/ €86 bye c&ﬂ:ﬁecﬁj?défl lisgetion system

107 may record no ormation during eriod when both RFID
tags 118 seginarnA 24y e!\amlwrated Heotlh iRFD ta@eaaﬂ&sangé 29&redr&woaﬂ@MIItbmﬂlﬂeRFl D

tags 120 WL TR ecand n 06,7, riser

seqnent s T usoreorpffy RhotalieiC i s e AAR P RED WL AT P8 s 175

and 120 of dispsédlfas infouserradiagexioht (.21 amrid thexatliat diecatioadi2) ahges 94. At

t hat poi gfjji the first RFID tag@é%é of the second riser nt 125 will be

posi t i onetANgerHi: AP aPSRipl PR ig-ofIopRdng Axia d'é?ﬁ“é’ﬁrf‘éﬁ Y TR @Phe

second RRhfrfzR8 siia‘ﬁcé’ﬁ 29 *[b%tvﬁ@é‘rpf'ébrrs'e‘@ﬁfenﬁgﬁem allgRaiivd emBSdlﬁﬁté i oned
within the read ran 4 of the second antenna 106. Consequently, the data

col | ect i dhes3HPdROI 78\&nd|129emabbe positicaee iay 8N RriabPeItoNn ﬁﬂj@ﬁﬁa&tpdhef romthe

P D, L 20 RoBdas 195 EIRnSRRgndud MSl S8R Met 15, A, ddi s manner, both

the first econd risSer ‘segnments ed as they
pass t hr cseglont pairgfriRf D/ tags éér(netssslmdri ylispog8d edttin &RFbabyd 8¢ adthd ncl udes a 64

bit identific t|0n nu e re than .18x1018
Dbssi bl o ORRIRE AL BA o his s Segtnedl 18PP I RiSe Eltiou BB b0 s noor o.

Ther ef or esegtrﬁ@ft%ﬁ|ﬁ0l98é§§ttbt‘éﬁbblfoﬂpR'FlEY‘tégtst@Zthe nunber of RFID tags 92 that
may be enployed in the present configuration. In alternative enbodi nents,

16 bit, 3[30@&} AZ@cBhd rlsé’trségﬁ@nt 1'2@986urﬁle8?6 tHenflr§Pr"§@rs‘egH%}ﬁt hewtilized.

The data col | ection system 1 I nclude a table that associates the tag
i dentifi ctaeurdﬁrfaeers@rrfaw 128, anqiades alirdRRIPdag 122\ranel>ea$@ﬂwdt%l5u[>etags listed

bel ow. Taple dimilar & I R lgs SAMTE e rirétlris GR0M Rt 381, SRIBAD g°

122 and 124 is disposed within the flange 34 at an outer radial extent of the
flange 34, and at an axial position away from the interface surface 123. The
second riser segment 125 also includes at second pair of RFID tags (not shown)
disposed within a flange 34 at the opposite axial end of the riser segment 125.
Having tags within both flanges 34 reduces the possibility that the data collection
system 107 will not identify a riser segment 32 as the riser 22 is assembled.

[0065] As previously discussed, the riser 22 is constructed by successively
lowering riser segments 32 downwardly (i.e., in a direction 126) toward a
wellhead 12. As the flange 34 of each riser segment 32 passes through the bore
86 of the spider/gimbal assembly, one or both of the RFID tags 92 within each
flange 34 will pass through the read ranges 94 of the antennas 52. As illustrated,
in the present position of the riser segments 121 and 125, the first RFID tag 118
of the first riser segment 121 is within the read range 98 of the first antenna 100,
and the second RFID tag 120 of the first riser segment 121 is within the read
range 104 of the second antenna 106. As previously discussed, if the riser
segment 121 is offset in the radial direction 42 relative to the bore 86, only one
RFID tag 118 or 120 may be within the read range 98 or 104 of the antennas 52.
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Furthermore, as illustrated, the first RFID tag 112 of the second riser segment
125 is outside of the read range 98 of the first antenna 100, and the second RFID
tag 124 of the second riser segment 125 is outside of the read range 104 of the
second antenna 106. Therefore, in the present riser position, the data collection
system 107 will receive RFID information from the RFID tags 118 and 120 of the
first riser 121, but not from the RFID tags 122 and 124 of the second riser 125.

[0066] However, as the riser segments 32 continue to move in the downward
direction 126, RFID tags 92 of both riser segments 121 and 125 will enter the
read ranges 94 of the antennas 52. For example, if the riser segments 32 are
centered within the bore 86, RFID tags 118 and 122 will enter the read range 98
of the first antenna, and RFID tags 120 and 124 will enter the read range 104 of
the second antenna 106. As will be appreciated by those skilled in the art, if two
RFID antennas 92 are within a single read range 94, the data collection system
107 may not be able to receive RFID information from either tag 92.
Consequently, the data collection system 107 may record no RFID tag
information during the period when both RFID tags 118 and 122 are within the
first read range 98, and when both RFID tags 120 and 124 are within the second
read range 104.

[0067] As the riser segments 32 move farther in the downward direction 126,
the RFID tags 118 and 120 of the first riser segment 121 will exit the read ranges
94. At that point, the first RFID tag 122 of the second riser segment 125 will be
positioned within the read range 98 of the first antenna 100, and the second
RFID tag 124 of the second riser segment 125 will be positioned within the read
range 104 of the second antenna 106. Consequently, the data collection system
107 will be able to receive RFID tag information from the RFID tags 122 and 124
of the second riser segment 125. In this manner, both the first and second riser
segments 121 and 125 will be detected as they pass through the gimbal/spider
assembly.

[0068] As previously discussed, each RFID tag 92 contains a circuit which
stores a unique identification number. For example, in the present embodiment,



8 [0069]As will be appreciated, every riser segnent 32 within an inventory
may be included within the table. As will be further appreciated,

enbodi mrernwe 20niglizzf8sng nore than four RFID tags 92 per ripsgrss@gment2 32 wil l
i nclude additional rows for associating the additional tags 92 with each
riser segnent 32. In the present e diments, "RFID Tag 1" and "RFID Tag 2"
may correspond to the RFID tags 92 Within a first flange 34, and "RFID Tag
3" and "RFID Tag 4" may correspond to tags 92 within a second fl ange 34.
For exa r f ri RUBIEC may be
demgna?lcg‘ljde?Oh #{F@ {al @ln%,b@stgf‘& %?@e@g@%ﬂnﬁn%@%ﬁeraﬁsﬁgg of th% l|%Ejst riser
segnent 1m@rmmnti@Xd|@1ssu@satbmdagtlflmmrTDa@joezs exsbwﬁbl@@mthf B4thie uni que

identific fication
number of%%st ag EéEBP‘J éﬁ%&%&ﬁgﬁ:t&%ﬁ/ 'j,]os r}'é t‘?ﬂ%s'% W@fiﬁé@ldﬁ%@@?@ t he
SREf%nd rlmazm?mwhh plbied n'aMetmesi@ﬁlo@nﬂg@filgaﬁ 1r1§|td3né’laga @mbo@g{érﬁi}emsé?%o_rll_d
tag of . the second riser segnent e a as ag
oo 01 St B2l BB A MR GALON AUADETS B B NaeRer TR D t ag
122 s 7, coRelideysianans mhegHdiidecatisianm mssciabs e Rd anibidr4 is 8. In
this configuration, if the data collection system 107 receives an RFID
i dent i fi cRdMber Wit @eartisular riser.2Antexampie tebisisilisead riowyst em 107 records
that the first riser segnment 121 has passed through the bore 86. Simlarly,
if the databledl | ection system 107 receives an RFID identification nunber of
7 or 8, the data collection system 107 records that the second riser
segnent (125 has passedritdhiRisayibagmeerid?d 86.| Jaxond|RMsed Segrheniniitber s |1
t hrough |8 have been ljisted as RFID identifijcation nunbers, it will be
appr eci atRAID ag 1i denti fication nunbers in |the present enbodi nent #gy be
significlantly longer |((e.g., 64 bit) nunberg. Furthernore, while the jtable
identifi eHFﬂj”IEangel’ segnents 32 as the fprist riser segnent 121 ang |t he
second rfi ser segnent |125, it shoul d be apprleci ated that the present
embodi MENRFRYa4 @ent 1Ty riser segnments 3230y unique identificationznunmbers.
In certai n enbodi nentis, the conputer 116 ngy store a table correlatiing RFID

i dentifi C@Fftpma@gﬁners To riser rdentificgtiion numbers. As W Il beg
appreci at ed h a tjabl e may utilize S|gn|ficant storage space within the
conmput er —Ii6of—the data cottection—system 1670071 nmadditionm,—the

conputer 116 nmay be configured to filter the data received fromthe RFID
tags 92 t # i as it . rough the
bor'e 56. (OBRFov Pt §EAPLIRRRE wed fbor S oo sh (PR baL "apa ¢
ofI :?FI D t@@mc%edlqggsmé tablehi A wiiche gdrmegapﬁr@adfémmt&ﬂmbﬂts fj he d?t a
collection system read up t our or each identifying
Che cam PRnCIBasEAen B G BBs 98 Pa HecLsvplPa SN HEgIBe con i gur g to
only recojdhifdl Pdﬁﬁi?%%s@&aﬁw%ﬁ‘fetédb‘rﬂcﬁ‘fal fd3DBRABAEN Adedddmhdhtiade bore 86
once. For exanple, each tinme the data collection system 107 |dent| fies a

ri ser seghdhe paxepasewodimemeciRfilRgiag lirangu&RlBerad 2'i ay ComesRanselo f rom an
T Cobed 2 A 5E00% fh B34S RghA%h 8 BB T BROLRE PRRSEC Ut
identifi adaylceﬂfespsc&wmrtagé%%waﬂm t seooghflamge 8or EoBéxarhple, thatfasicol | ecti on
that the RFLbiRcctghanibe St i el ae DR oL aH Do BET i K Rt - onl'y
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as “RFID Tag 2.” Consequently, the unique identification number of RFID tag

118 is 1, and the unique identification number of RFID tag 120 is 2. Similarly, the

first RFID tag 122 of the second riser segment 125 may be designated as “RFID

Tag 3,” and the second RFID tag 124 of the second riser segment 125 may be

designated as “RFID Tag 4.” In such an arrangement, the unique identification

number of RFID tag 122 is 7, and the unique identification number of RFID tag



22 [0072] Furthernore, the data collection system 107 nay be configured to
filter data received by the nmultiple antennas 52. For exanple, as

i 1l ustratwo,2othatile8he first and second RFID tags 118 an#cIaG2ab/osdiez fir st
riser segnent 121 are within the read ranges 94 of the antennas 52. As
previ ously discussed, the RFID read?['1 110 may convert the signal fromthe
first RFID tag 118 into an RFID idertification nunber and send the nunber
to the conputer 116. At substantially the sanme tinme, the RFID reader 114

nmay conveydy fshe |%'tH.§féonh%@ﬂéhbHQf ﬁ%c&ﬂg cBiédoh stje%’wﬂébe’i\?bﬁr{ RFID

I dentification nunb send nber to the conputer As a result,
t he conpudentificagomaymbec of wremmelﬂﬂtq@ellmlonayatﬁﬂeﬁ§7aecc§d$)§mme; ally the
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record ofcdlleetion s;e;temawmbeﬂzéé an[RRD3t&Etiflwasion hueanpt 2 or Bhihefddth ow ng

table |ist RFIDldentl cation informati as receiyv by the conputer
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data starghidighaheldofe Bkl ustrated riser position and continuing as the riser
22 noves downwardly in the direction 126. As will be appreciated, the tine

steps mayopgh adgﬂﬁl'é%@%uﬁ‘{bew?t%egﬁ@r‘latv)é el IRfePhE RIFIDMhtRE ents

W|th|nthe da ' ection system 1 speed of the riser 22 in the
di r ect i onnurigeranid il belasplfe@tate@mtwe‘rﬂlémtmmmb@m iR itzenpiesent n certain

ot of  LpodBefidl fEsLTEbR USRS o PR Rl T e, oxamp .
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15 Hz, or about 10 Hz e Tipe Step RFID |dentificati on Nunmber From
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embodiment may identify riser segments 32 by unique identification numbers. In
certain embodiments, the computer 116 may store a table correlating RFID
identification numbers to riser identification numbers. As will be appreciated,
such a table may utilize significant storage space within the computer 116 of the
data collection system 107.

[0071] In addition, the computer 116 may be configured to filter the data
received from the RFID tags 92 to properly identify each riser segment 32 as it
passes through the bore 86. As previously discussed, each riser segment 32
may include a pair of RFID tags 92 disposed within each flange 34.
Consequently, the data collection system 107 may read up to four or more tags,
each identifying the same riser segment 32. Therefore, the computer 116 may
be configured to only record the presence of a particular rise segment 32 within
the bore 86 once. For example, each time the data collection system 107
identifies a riser segment 32 based on receiving a unique identification number
from an RFID tag 92, a record indicating that the riser segment 32 passed
through the bore 86 may be stored. As subsequent RFID tags 92 associated
with the identified riser segment 32 pass through the bore 86, the data collection
system 107 may overwrite the previous record with a new record indicating that
the riser segment 32 passed through the bore 86. In this manner, only one
record for each riser segment 32 is stored in the computer 116.
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[0072] Furthermore, the data collection system 107 may be configured to filter
data received by the multiple antennas 52. For example, as illustrated, both the
first and second RFID tags 118 and 120 of the first riser segment 121 are within
the read ranges 94 of the antennas 52. As previously discussed, the RFID
reader 110 may convert the signal from the first RFID tag 118 into an RFID
identification number and send the number to the computer 116. At substantially
the same time, the RFID reader 114 may convert the signal from the second
RFID tag 120 into an RFID identification number and send the number to the
computer 116. As a result, the computer 116 may receive two unique RFID
numbers at substantially the same time. Consequently, the computer 116 may
be configured to correlate both RFID numbers with the first riser segment 121,
and only store one record of the riser segment 121.

[0073] By way of example, the following table lists RFID identification
information, as received by the computer 116, for the illustrated configuration.
Specifically, the table represents data starting at the illustrated riser position and
continuing as the riser 22 moves downwardly in the direction 126. As will be
appreciated, the time steps may vary depending on the capability of the
electronic components within the data collection system 107, speed of the riser
22 in the direction 126 and/or desired sample frequency. For example, in certain
embodiments, the data collection system 107 may read RFID information at a
rate of 1 Hz, 2 Hz, 5 Hz, 10 Hz, 15 Hz, 20 Hz, or more. By further example, the
sample rate may be between approximately 1 to 30 Hz, 2 to 20 Hz, 5to 15 Hz, or

about 10 Hz.

Table 2

Time Step RFID Identification Number RFID Identification Number
From First Antenna 100 From Second Antenna 106

1 1 2

2 1 2

3 No Data No Data




No Data No Data 5 7 8 6 7 8 [0074]Starting at the first tinme step, the
data collection system 107 will access the data in Table 1 and correl ate

t he RFI D wdenti/(irmati on nunbers, 1 and 2, received frompChastomsisiand
second antennas 100 and 106, respectively. Because Table 1 indicates that
RFID tags 92 having identification Or)jlénbers 1 and 2 are associated with the
first riser segnent 121, the data cdil ection system 107 will store a record
of the first riser segnment 121 passing through the bore 86. At the second

time stepy the data coltection SYSTeN I8 W T agai n T denti 'y N Badl|r st

riser segnent 121 and overwite the previoys record with a new recor|di ng

I ndi cat i ig—the presence of the first—riser segment 12 —At—time stgps 3 and

4, the data collectfion system 107 nay receilve no data because both RFI D

tags 118—and—tiz2—arewthinthef+rst—readrange 98, —andbothRFHDBghags 120

and 124 jare within|the second read range YC4. At time step 5, the I D tags
1 1

118 and 120 of tholfi rot rionr ocnnnmmnt 12 havpe mmmyuond At cr dAa ~Af + W read
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ranges 98 and 104. Consequently, the data collection system 107 w I | record

that the BBSANd ELsfio SRR H48 J8° RASREDohOLRALIdhs 8905 8°
access the data in Table 1 and correlate the RFID identification numbers, 1 and 2,
received from the first and second antennas 100 and 106, respectively. Because
Table 1 indicates that RFID tags 92 having identification numbers 1 and 2 are
associated with the first riser segment 121, the data collection system 107 will
store a record of the first riser segment 121 passing through the bore 86. At the
second time step, the data collection system 107 will again identify the first riser
segment 121 and overwrite the previous record with a new recording indicating
the presence of the first riser segment 121. At time steps 3 and 4, the data
collection system 107 may receive no data because both RFID tags 118 and 112
are within the first read range 98, and both RFID tags 120 and 124 are within the
second read range 104. At time step 5, the RFID tags 118 and 120 of the first
riser segment 121 have moved outside of the read ranges 98 and 104.
Consequently, the data collection system 107 will record that the second riser
segment 125 has passed through the bore 86. Specifically, based on Table 1,
the data collection system 107 will associate the detected RFID tags 92 having
identification numbers 7 and 8 with the second riser segment 125, and store a
record of the second riser segment 125 passing through the bore 86. Attime
step 6, the data collection system will again detect the presence of the second
riser segment 125 in the bore 86, and overwrite the prior record. In this manner,
only one record of the first riser segment 121 passing through the bore 86 and
the second riser segment 125 passing through the bore 86 will be stored in the
computer 116.

[0075] In addition, the computer 116 will store the order that riser segments
pass through the bore 86 of the gimbal/spider assembly. In this manner, the
lifecycle of the riser segments 32 may be monitored and managed. As will be



the data collection system 107 will associate the detected RFID tags 92
havi ng identification nunbers 7 and 8 wwth the second riser segnent 125,
and st or ewawaoarsof the second riser segnment 125 passipag/uskeiowgh7t he bore
86. At time step 6, the data collection systemw || again detect the
presence of the second riser segnent 125 in the bore 86, and overwite the
prior record. In this manner, only &%e record of the first riser segnent
121 passing through the bore 86 and the second riser segnment 125 passing
through t r@&éﬁe&&éf@tréss% §h9ére§bagnﬁ'eﬁt*3% IS PR tﬁé@ep{rp@ﬂvﬁlibﬁ‘tt?éid' tion,
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system 107 may track the |nventor_E/ riser segnents 32 aboard the rig 24.
For exanpiodhe Rsocess isleppiiead akeyitenthestime of pxtsai®nonay bew@lbpragtegz[rorran
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[0077] In addition, the data collection system 107 may track the inventory of

riser segments 32 aboard the rig 24. For example, as each riser segment 32 is
loaded onto the rig 24, an inventory database may be updated with the unique
identification number of each loaded segment 32. In certain embodiments, a
handheld reader may be employed to read the RFID tag 92 of each segment 32
to determine the unique identification number. As each riser segment 32 is
lowered through the bore 86 of the gimbal/spider assembly, the unique
identification number of the segment 32 will be removed from the inventory
database and added to a run-riser segment database. Conversely, as each riser



segnent 32 is extracted fromthe water, the unique identification nunber of
the segnent 32 will be renoved fromthe run-riser segnent database and
added to wbeoimaetsory dat abase. Such a configurati on negTfiseeibiosare
automatic tracking of deployed riser segnments and inventory aboard the rig
24. [0078]FIG 12 is a top view of enbodi nent of the antenna 52, as
showmn in FIG 2. As previously discussed, the antenna 52 is arc-shaped to
establish an arc-shaped read range 94. In the present enbodi nent, the
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transmissions. Furthermore, the riser segments 32 are exposed to various

contaminants on the rig 24. For example, drilling mud, grease, or other material

may build up on the riser segments 32 and the RFID tags 92. Such materials

may further interfere with high frequency and/or ultra high frequency

transmissions. Consequently, the present embodiment may employ low

frequency RFID tags 92 which emit a signal that may penetrate the primer, paint,

drilling mud, grease, or other materials. For example, the present embodiment

may employ RFID tags 92 that operate within a frequency range of approximately



[0081] As illustrated, the antenna 52 includes an arcuate plate 128
including a recess 130 di sposed about a perineter of the plate 128. As

di scussedwpreodatizd’8 bel ow, a coil of conductive wire isPdrasesed4ait hin the
recess 130, and configured to receive a signal fromthe RFID tag 92. The
arcuate plate 128 nmay be constructe fron1a variety of suitable materials.
The particular material may be sele ed such that the arcuate plate 128
does not interfere with the signal fromthe RFID tag 92. For exanple, the
arcuate Rbéthod 0 8BS0 WIS forsac 1bb%{> 780! Gdddut 198RS ARS, acrylic
PEEK, polyester, or other suitable thérnoplastic. In one enbodi nent, the
arcuat e p%'l LENTp BaNgesTRY b pre:rtmularw auwlfbbmdrwwgﬁnwr@nmmtde
thernoplastic. This particular material may be well suited for use in the
drilling [080} onhiefarttmabeiy;stbe odnde of lowdraquahcy E’ﬁllﬂm% praypes imied

[0082] FIG _ 13 i nt Vi nhodi e enn 52, as shown
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of the anj@ASBorelde nunber of turns may then be adjusted to match the

i nduct ance of the RFID tag 92. In this manner, the antenna 52 nay be
coarsely i
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within the recess 130 of the antenna 52 onpl eted anténna 52 may then
be securetbethc|DH€gg§i2nﬂ%qr exanple, tthQamU@W Dl@éﬁ 9'28i€!ﬁyrb€b@§1@|®ﬁitfé¢mai mount i ng

assenbl I, i ate detection of
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which th
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i ncl udes é?lj"tearféruﬁéeelnﬁhébﬁlhhéf’erﬁ%ﬁﬂn@m @@béu@e@ﬁﬁ@%ﬁ@ﬁ'ﬁéaﬁ* résii@hée Of
conductive wre 134, simlar to the arcuate plate 128 descri bed above with

ref erencePropemtiess. 12 and 13. The arc antenna 136 al so includes an arcuate
housing 140 coupled to the arcuate plate 138 and configured to
subst ant i [R0BR] enEl@s8 istecefredindemw of ae ewibasimeat of dge anamgﬁ apishdenai |

ant enna nBUACT b /OB 1€ PoeBdsh Ridhis AR Bt bRl SRR 136 0 't he
beari ng 4&cuate plate 128. A width 132 of the recess 130 may be selected to
accommodate a coil of conductive wire 134 which serves as the receiving and/or
transmitting element of the antenna 52. The conductive wire 134 may be
composed of any suitable material, such as copper, for example. Furthermore,



28 [0085] As illustrated, a cable assenbly 142 is coupled to the arcuate
housi ng 140 and configured to comuni catively couple the conductive wre
134 to thwodatizniezBl ecti on system 107. The cabl e assenblPpgTAS2010/0¢4102les a
first connector 144 coupled to a protrusion 146 of the arcuate housing 140.
The first connector 144 is configur to establish a connection between the
conductive wire 134 and a cable 148 "extending to a second connect or 150.
The second connector 150 may be directly connected to the data collection

system 10fe tRiLK<HINGGhE hirkOr 32 rﬁﬁg gaaﬂ%’&hé‘r f@é@&@bl’o gnhand tiﬂ@ kgt he data
collection system 107. In this nmuni cat1 ve coupling may be
est abl i shedge&dvaldine ah@naaé%ﬁaiﬁustraee thacondactivet wire 484 extenda syst em 107.
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and 13, th iII str ted arcuate pl ate i ncl udes a recess 152 configured
o accomiieted Raeed pf dnd ebCiabrB otin 8Pl 145 48 Fondxinhigonar oa. t he
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a dianeter of the wire coil. The arc antenna 136 al so i ncludes an adhesive
strip, suehplased méthin thegeadrarpaddtbf besinietna ade The pUMbEHOf Blinehayo secure
the arcu I i ment s,
{he SounitEatklR A28 B euRgual g o ar Bl bp SRS Ry fRRaRl
air-acti vmtemaszymaycbeidd)@sbwetumétc) nmtdpmeqmrmulaa%hlt)slageg@f a foam
substrate. In S(::]j ch ent} )?ment t he doubl e-si ded tape 154 may be sandw ched
bet ween tHAPIQYEE AT & PRlGUAr SRk he arcuate housing 140, t her eby

establlshlng b nd bet ween each adhesive, | ayer and a res 2 ive el enent of
1. One 1845

the antenQq eWi§ PrapeT AHRIOSE PhiUERS OLWFICANAUGFYITS § 0€6he or
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enpl oyed to secure the arcuate plate 138 to the arcuate housing 140 during

the curi ryteanaibai figr pxample. apGOBRSInE MAY be BEPigyeddoicatrie, the ariieoldt ot her

techni queg ARY.De el AXRE ot QAEOUE 1580 LSRN BBl fodtinbo the arcuate
ousing 1 or exanpl e, In certain enbodinents, an adhesive may be

appl i ed t@r@nctlmwwesanfrﬁayebeﬁlrétIpmqeldaﬁ/lt-:hldﬂﬂa mcdésaﬂS@ ha IIqmwsrmgw 140,
t her eby est abl i shi n d when t (g)nli%ongone are 2 enbl e

I
further ¢ dI??IIé‘?ﬁté vinyigsler. 8P°’§,Ve§|t g ecPQHIEIP"” re@?% f39m3 be
di sposed @Rouhe EOIRIRAVE WHeT3f When tﬁé%@rﬁﬂan@eﬁ‘sethéeﬁré ®34>wIIpI>@ the plate

138 to the housing 140 and/or to provide a seal to substantially bl ock
cont ani naPRE1ANENYY seelired wilhin therrgaessyid@pf thetantgniia ogn ERe 6PMMLIBE i nteri or
of the a : { pl e the
arcuat e a3 3a e el sdcafeo (ARLEATLS 7Y, IR SRpleKFRcseaBas P 0

mul tiple azﬂelmha ng)uhen@assmﬁblery Eraployingi et drouate rAbiteTatais @2 may pr ovi de an

h d b I d h
Ta0. For kA aetioE of FETR TR B8 oBiCeq s alohlabbde 154 may. be

utilized agge ketRirdess vf fiseracgaidnkpbsiagnt o secure the arcuate plate 138
to the arcuate housi ng 140. Because Phe arcuat e housing 140 is positioned

adj acent [bOSHIZ‘e F@eﬁﬁlsjéﬁers?@élv@q}l'éh%aﬂr"aﬂeﬁfﬁ%\%@%rﬁ&oﬁ%ﬁﬁ&r&d acly enclose
t he recess 15 t hereb nmovenent of the conductive wre 134.

[ 0088] As aiterna 436N Wh@@ttﬁe Iarq:)@m@mnaﬂ A€ ingludern @ tWerRECRFILLBIrEndSudes

Pr oL T st ek SABLIOM nk AaE T AAAACk TR | B0 BiAGkE By For

exanpl e, e ant’enna nounti ng asse € secure pr ot rusi ons
158 vi a fabemodate audil cﬁs:ohdectlvlelmse fl 34 esimbant Ibsthé&@cuatélpm@y%oupl ing the

arc antenpa 136 tp the | bear Vi QUS dis S t he
o cuat e rsaeihgd aRevs Ml raetenardprdb Y deartei bn g B CaleMid TGRS suppor
the cabl engsaesah¥rddtie h653|hb|1|4©tdo@b%@ totthe arduatd p@lt@msaéﬁd icaptigees an
opening 162 configured to receive

to substantially enclose the conductlve wire 134. As discussed in detail below,

the arcuate housing 140 is also configured to interface with the antenna

mounting assembly 54, thereby securing the arc antenna 136 to the bearing 48.



flow of resin. Simlar to the configuration described above with reference
to FIGS. 12 and 13, the resin may be enployed to secure the conductive wre
134 to thwonreri@a327852. To facilitate the fl ow of resin fPcorastée/oeqpeni ng 162
to the recess 152, the doubl e-sided tape 154 includes an opening 156

posi tioned adj acent to the recess 152 and the opening 162. Consequently,
liquid resin may pass through the opening 156 and into the recess 152,
thereby securing the conductive wire 134 to the arcuate plate 138.

[ 0089] FI Qooéﬁ] | s AR RYR ébdﬁ%a%!éeé%ééfmﬁliﬂ%él@ Cﬁe@%ﬁfe@cﬂé‘t@ ho%%m%;ho"‘“ in
FI G 15, i ncluding inserts for cou ling the arcuate housing 140
bracket, ®Hdard f:@rm‘tmi@d td mmwomalm@ytcnepleatbe @oa@u;ztnrblvweln% tonkhe

i |l ustrat ' 1 ' ed to
Faci 1t atp SolEBNay SR i Te aBle 5" Entn PR RIS 2t O Scent
enb]?pli ment44 eoypiéd took me&Erdrswﬁigfo t&eeareﬂ;}atghm@dsmgnmm hﬁwenfmend;mcﬂcM and
configured to se ure the lts to.the housin n cer n

enbodi menf”s”f IS0 9W§Qrt9§3 ShgLopaesin peiwees th éorwﬁ)ﬂgwwrﬂf%@/n%
adhesi ve é?@@tﬁl@qt4'8cé3<tediﬁrﬁg f@8Bbéhd EdrirRictdrh&ol ”ﬁﬁéeﬁ:oﬂa@%ﬁh@ct@l hgmed with

t he openings 164, resin may be poured into an interior of the protrusion
158. Oncemapderdiscily eanreatekicidagiata rellgaigrsystemrs 60 iiaricopeeeteditdlry coupl ed

to the ar S r n rface of
cach | necALonS A ARy oxeqE b e R R S8, P AT o T < 260
may i nt erman@ew\atdmmmenlbmmhn@mme d6iaplisHeel Eiwese the argritbrenant enna
136 to th ass e two openings 164 and two inserts 166
are enploﬁ%ﬂnh%lF% t F@@QRF% Bﬁxﬁbk it should be appreciated that nore
or fewer nlng 64 and inserts 166 be utilized in_alternative

o hover BRSLIORAC Bd LOSELLS oo T e sh Il zed L naalienative

7, 8, Or A&, PRERLNEMgLRE aPELthid pfRé i 85 RABGhE Ardliatd Rbusihg H A6 ©1Siildr66.
[0090]In t he present embodi ment, the protrusion 146 | ncludes an opening 168

conf i gur €@ the afcuate plete é2§)d§§@rgzedoaquervltrbmﬂ@r@nceéo WGe 1B3and A8othehe cabl e

assenbl y I t
connect or Tigrptad SRRTbRAR 1P iR ¥reS8R: 1 B2 cBhid fed M AbrABdald S .
POUSi ng leHil. ofﬂp@corhdlmk/éwretfhm i’:\m &Iﬁsaatdbagtr}ermbesba%aegﬂe?dd abad0t thed a
astener 172 (e. nut ar t hr eade st ener nfi gure
e f aceDsiTeson el piaiod 3pdd J1aines dRmEae Fastie) Wt he i r st
connect orgré4thtentfa PIBIRLE indhed<EAdn Qdﬁ’ésﬁ'\%@t'n}é dufch é@tkfeh%s%fa‘fé@&@utﬂ@“ﬁ ng 140,
the extension 174 of the first connector 144 may be inserted through the
openi ng 18ded PRt 154, KENEIWAY 1a ecuiRn® araiaipplotal 1 ShitheraiCedieensi on 174 to
establis e ”ﬁﬁﬁ t her eb
substantmi Sﬁ#%@kf"\r’%&%&rﬁ]?@%ﬁﬁa sgﬂbgn%%en%erggél@%n |n |@§Eu§§90’ap t he a?/c
ant enna la&#heshienayén/e.g. hen hasictveaied n%@llnmyihbelvemﬁr)edspmsadm eatlensi on 174,

t hereby couplin the ector 144 othe ce nted to the
housi ng 1§1€g t goegg@u stgggerlr%,squ ﬁlg&/m% dg’gpﬂ ?&%%f%’% ant enna
136 to thee daicwiced §§Me‘é’h tAY Sk&atd Piate 134 abaané Becudle hdgsihg Hust rated, the
antenna nounting assenbly 54 includes a bracket 176 coupled to the antenna

136 and tiherahy %é%ﬁlishtyg@borﬂdwEewnﬁa&b@meﬁ@(eﬂwrmd@wmp@%@ elative to
the ginb t t ing 48
by the f Zéslte@%(rarﬁ ?H@% dcdé%@z?!ug%e t'ﬁgm@[i@?é %rrey%%d Z:reiﬁgprr% ® rﬁg% E@% e the
bearing 4& haljdel’mevereareeygtbaded period hktimat dineecfd®; speyg blamrmmayebet o the

per manente GV i SO picUf s Rt ot B e POl SRt BB br ket

176 is sagum@ﬂuﬂgemhgpbﬁ@dlng 48 with two fasteners 56, rotation of the
bracket 176 relative to the bearing 48 will be substantially blocked. In

t he presepbgprbods WeiNbe agb%dﬁté@kﬁrlohg@thér teEIG sk Ay eecrapleyéditd on 158 of
t he arcuate housi ng 140 the bolts 160. However, it should be appreciated
t hat ot hefeHBRIPIS QTQU@@dHNIGqW@s’[O the@rcusie AauRGd4Py &0k exasels; dhcertaly be

enpl oyed v, I a second
rount | ng GOSN FRE A EIRENRIHET B SpiSy [ BT IREe Cui Bl b B 38 7 o e
of the be@rrd/orgthe&ouSmm@ dﬂmfébgastabllsjﬁng ad:dndtvduefsthemmupomnta‘artehe ant enna
136 to the ginbal 38 without any structural nodification to the ginbal 38.
In alternative enbodi nents, the ginbal 38 may be specifically nodified to
accommodat e the antennas 136. [0092]FIG 18 is an expl oded view of the
antenna nounting assenbly 54, as



shown in FIG 17, including the bracket 176 configured to nount to the
bearing 48 via multiple fasteners 56. Wiile one nounting assenbly 54 is
shown, itwehoulid7i78 appreci ated that a second nounti ng ae3arsbéiy/os47nay be
di sposed on the opposite circunferential side of the bearing 48. As
illustrated, the bracket 176 incl ud?Ea a first nmounting portion 178
configured to interface with the bearing 48, and a second nmounting portion
180 configured to interface with the arcuate housing 140. As previously

di Scussedassbﬁﬁ)l&f aﬁ#@Fthéﬁ&nbédlﬁ?&ﬁ% efodfy bGP épgtcﬁag pIJeW%td( psteners

56. Consequently, the first nounting {)ortlon 178 0 bracket 176
i ncl udes M@k bepsksnasgd abspt therddriguetetot theraseunate plattd 3Bvip chugledhe pts6. | n

182" of ¢ hioh o e OO I B 1 SRR R e oS
bearing 4éntariaely(esgcdir, ou; hbe, wateclkat.) Iréth éntetihg aheaeriogofdie Wil e the

bracket 176 is ur ed e bearing 48 by two faste rs 56 in the present
orbod merienta T8 boadd Bk JsuBoaleuBSn b6 ORI LaRIRING BEUUBHEE ot od

that mor ﬁé@t%ttﬁ@%rréjaﬁé h()quE? 14@ As erb@aﬁﬁéc@%oemlﬁb{@‘éouﬂlr@' ternative
enbodi ments. [0093]Simlar to the first nounting portion 178, the second

mount i ng eeRmipves m hentiligeie & Gmel@}aéﬂn tQerovaie @mamh@me@lopqr@eam| ve two
bolts 16 e be di sposed
ot o eacPANReh GBI AR HEART nd Srcflate HfUsind A For BRSO Shos
T? cgupl ecdrfain eﬁrbodpln@ﬂizdgerdoﬁa@ @ﬁec_u tEq)eb‘r&t:m]lé/ bbﬁlﬁllﬂzed tmgorplnmmlonm 230158
of the arcuyate sin t he openin of, the second portion ma
be a1t gnetithecrukiegerstaye ReABrate e S S o ACHBE PRSIAT 1the washer o
186 may b@eéﬁ@@Qﬁ@@r&ﬁté’hb%n@th% é@Qtlorﬁd‘&ﬂjééfenttt@%@@cb’és 169 wmy be

inserted through the openings 184 and into the openings 164. As previously
di scussemoum?%sqraes tRaulrdantially esepseithe recasad Sgr hereky WRitings and

al i gned quently, the bolts 160 will interface
W th the%h{s?%@?ﬁt qgggmﬂgﬁuéﬁéev\r”@e)ﬂ?‘?nto t he openi ngs 164, thereby securing

the br ackfibady © h8 dIG-BLFNAENBURIHIAD LR o Hyigbsr, DOt T om vi ew

of the a nount1 ng asse as's |l ustrated,
the arc qmrb&oman§368lcsn3@nrededwtterf&deewblemoungng&rmkees f Forséxampleftheg

bl 188 d d i b ly di d,
aen o e R oS BN 4aay Be Batitdg e riolaRidd s byt he®
f ast ener 5fa§@néﬂad shien TaQ@h@ﬂlQEfrét@U‘U@)ﬁsﬁ@@ ﬂ’ﬁérétfﬁcﬁ@hh@ tHE Qe érﬂ@tﬁr@‘lB@eCU" I ng

the arcuate housi nrgq 140 t he bearing 4 Because each bracket 176 is
secured t16 thegirpeal Q@Qngé%y‘\& W@vm,e,wéhwss@, the areuate RoUsINgH&0di r ect i ons

78 and 79 t b ket
176 ConaneaRy ARy BRI Fie QiR I B P Eeble RS Mot g 46
will be sAbiluaimated| the mbtnu$ued148emlm amepériay dberconbguraddo eeqdivyad t o
ecure t b arin 0 e base plate 50 e _antenna 136 nount ed
o the oD s Shot 'S BB RsRCreed Reb RRTecgB Bsing

wi t hout tf@aﬁ@ﬁﬂaﬂh@%smdﬁayf bé’nffloyEetibtdcadrdiccbsntactilcONPE [ Bhitd end he

invention may be susceptible to various nodifications and alternative

forms, speepss 252nbadastiatesinediw plesinsTHRMAN® PPRANY J2dR ARe recass 1BRe
draw ngs RRgIRIESIBES ot Psd inBRet Andicting 168 Bbdltioldy &y 8enttd tioul d be

recess 152 and the opening 162. Consequently, liquid resin may pass through
the opening 156 and into the recess 152, thereby securing the conductive wire
134 to the arcuate plate 138.

[0089] FIG. 16 is an exploded view of the arcuate housing 140, as shown in
FIG. 15, including inserts for coupling the arcuate housing 140 to a bracket, and
a fastener for securing the cable assembly 142. As illustrated, the protrusion 158
includes two openings 164 configured to facilitate passage of the bolts 160



33 understood that the invention is not intended to be limted to the
particul ar fornms disclosed. Rather, the invention is to cover all

nodi fi catwonsil/amisval ents, and alternatives falling w thirrusede/os4irzit and
scope of the invention as defined by the foll ow ng appended clains. 34
CLAIMS 1. A system conpri sing: a spider configured to support a
plurality of mneral extraction ri Sé3|p segnents; a gi nbal disposed

bel ow t he spider and configured to support the spider during operation; and

one or Mdpywd i?lqﬁéeﬁaqih thd 6r%§€ﬁtr@rﬁbbcﬁ1ﬁi?etn't fd SZli bPl'ﬂsét'?é:H@é aphhfgHees di sposed

within the ginbal, the spider, or a conbination thereof, wherein the one or
more RFI mmtml@g@ eband gqumre@tazmnunammb@tw 6htoothe howsingr &ORFI D t ags

CouE, 0 o RPN SRR ERT i sefe 50D B BB LA FAERY “2
wher ei n adn helasdiveocenrfdcione Fof examplel afierthe egeeizt 160aleudlignet! ngthahe or nore
RAID ags(5penings 164, resin may be poured into an interior of the protrusion 158. Once
the resin cures/hardens, the inserts 166 will be rigidly coupled to the arcuate
housing 140. In certain embodiments, an inner surface of each insert 166 may
be threaded. In such embodiments, threaded bolts 160 may interface with the
threaded inserts 166, thereby securing the antenna 136 to the mounting
assembly 54. While two openings 164 and two inserts 166 are employed in the
present embodiment, it should be appreciated that more or fewer openings 164
and inserts 166 may be utilized in alternative embodiments. For example, certain
embodiments may include 1, 2, 3, 4, 5, 6, 7, 8, or more openings 164 and a

corresponding number of inserts 166.

[0090] In the present embodiment, the protrusion 146 includes an opening
168 configured to facilitate passage of the conductive wire 134 into the cable
assembly 142. The opening 168 is also configured to enable the first connector
144 of the cable assembly 142 to be mounted to the arcuate housing 140.
Specifically, the antenna 136 includes a gland 170 and a fastener 172 (e.g., nut
or female threaded fastener) configured to interface with an extension 174 (e.g.,
male threaded fastener) of the first connector 144. To couple the cable assembly
142 to the arcuate housing 140, the extension 174 of the first connector 144 may
be inserted through the opening 168. Next, the gland 170 may be disposed onto
the extension 174 to establish a seal between the connector 144 and the housing
140, thereby substantially blocking contaminants from entering an interior of the
arc antenna 136. Finally, the fastener 172 may be secured to the extension 174,
thereby coupling the connector 144 to the housing 140. Once mounted to the
housing 140, the cable assembly 142 may communicatively couple the antenna
136 to the data collection system 107.

[0091] FIG. 17 is a perspective view of an alternative embodiment of the
antenna mounting assembly 54 configured to secure the arc antenna 136 to the



3. The system of claim2, wherein each flange of each riser segnent

I ncl udes at | east one RFID tag. 4. The systemof claim2, wherein each

fl ange ofweaecti/mirzer segnment includes two RFID tags, theCRRISBhvivaga7bei ng
di sposed approxi mately 180 degrees apart about a circunference of the
flange. 5. The system of cl aim 4, erein the ginbal includes two arcuate
RFI D ant ennas di sposed approxi nmately 180 degrees apart about a
circunference of the ginbal, and wherein a read range of at |east one

arcuate ﬁf%@n%%@”&@ill‘égﬁ’é?t@e?ﬁ%%t@ﬁnd ﬁ%%htig@ﬁ%%cnﬁﬁytgagqﬂhﬁgyg%%’ék range

of notio the riser segnent wthin the gl e systemof claim
1, wher ei V& ¢eupietktaotherantenng tiaaed RFIND kaariogrds thaieby svpportisgthen ar cuat e

the one oreaiL 137 keidl% iR UhBa L SRR Padh TR iErsoutd W aai e of
cur vat ur ethetbearihge yfthetiastgherscd6. Bécaubbehe yastemroSocdraiemployesier ei n each
arcuate RFID antenna i s m)thg%%ato a %arl ng of thg@ | mbal by a support

br acket . se‘ylu.rg\t ERIAHo © p_ét"‘tg | dg}e R P Bﬁd 9 nineral
i e e i
permanent addition of mounting hardware. In addition, because the bracket 176
is secured to the bearing 48 with two fasteners 56, rotation of the bracket 176
relative to the bearing 48 will be substantially blocked. In the present
embodiment, the bracket 176 is secured to the protrusion 158 of the arcuate
housing 140 by the bolts 160. However, it should be appreciated that other
coupling techniques, such as an adhesive connection, may be employed in
alternative embodiments. As discussed in detail below, a second mounting
assembly 54 may be disposed on the opposite circumferential side of the bearing
48. Such a configuration facilitates mounting of the antenna 136 to the gimbal 38
without any structural modification to the gimbal 38. In alternative embodiments,

the gimbal 38 may be specifically modified to accommodate the antennas 136.

[0092] FIG. 18 is an exploded view of the antenna mounting assembly 54, as
shown in FIG. 17, including the bracket 176 configured to mount to the bearing
48 via multiple fasteners 56. While one mounting assembly 54 is shown, it
should be appreciated that a second mounting assembly 54 may be disposed on
the opposite circumferential side of the bearing 48. As illustrated, the bracket
176 includes a first mounting portion 178 configured to interface with the bearing
48, and a second mounting portion 180 configured to interface with the arcuate
housing 140. As previously discussed, the bracket 176 is secured to the bearing
48 by two fasteners 56. Consequently, the first mounting portion 178 of the
bracket 176 includes two openings 182 configured to receive the two fasteners
56. In this configuration, the fasteners 56 may be disposed through the openings
182 of the first mounting portion 178 and into the openings 67 in the bearing 48,
thereby securing the bracket 176 to the bearing 48. While the bracket 176 is
secured to the bearing 48 by two fasteners 56 in the present embodiment, it



a first antenna di sposed on the ginbal at a first antenna position, wherein
the first antenna is configured to receive identification information from
a first twensmaites nounted on a flange of the riser seguoeEntS2@b/oad1f2 r st
transmtter position; and a second antenna di sposed on the ginbal at a
second antenna position approxinmately 180 degrees offset fromthe first
antenna position, wherein the second“antenna is configured to receive
identification information froma second transnmitter nounted on the flange

of the ri%ul&@?@?% tf\ééet?tﬁa@%’d}@ rhstBASIE 36 @1 g.PeDF MAB) ﬁ‘]lé?rd@%rg@b?éd 180

degrees offset Irst transmtter position. st em of
claim9, inedegativeienshodimanisnmitter is within range of the first antenna,
the second transmtter is within range of the second antenna, or a
conbi nat i [@@98her Swhijartid thautiisd otouating pgeionf1 48p theoseavindirheuntinggrorey ment

within th i .. 11. Th t of claim9, wherein e first antenna
and the SERORETRRE ipAbran s J6T Rllifvel B v T REIDIe At g roa by a

pl ural i t yillgdtraemrowhshsraeke! 1vck w&@herzyaseTh&y B isposed optoaéaprOolier ei n t he
first and second transm tters each i se a radio frequency

i dent i fi ditardn INSREINS) thefylts 468 'E‘tlﬁ’éh?lop%'nﬂﬁd%eg&n@% OBdch conpri se
an RFID g5y ﬁﬁ‘QSO ot the JABKSYS 688 1RE ﬁ%tﬁlas'\;ﬂlr?%%?fh%' diclidte Hco'ugnc'lrb £ second

ant ennas eac conprise an arc ant en ng an arcuate rea ange
The syst direspesingsiindd, ofiihe se¢ond prrtion 480 nsayybe atigrashyith Hesoperfingst f | ange

164 of the protrusion 158. Next, the washers 186 may be disposed onto the
bolts 160. Finally, the bolts 160 may be inserted through the openings 184 and
into the openings 164. As previously discussed, inserts 166 may be disposed
within the protrusion 158 and aligned with the openings 164. Consequently, the
bolts 160 will interface with the inserts 166 when inserted into the openings 164,
thereby securing the bracket 176 to the arcuate housing 140.

[0094] FIG. 19is a bottom view of the antenna mounting assembly 54 as
shown in FIG. 17. As illustrated, the arc antenna 136 is secured to the bearing
48 by a first mounting assembly 188 and a second mounting assembly 190. As
previously discussed, each mounting assembly 188 and 190 is coupled to the
bearing 48 by the fasteners 56 and to the protrusions 158 by the bolts 160,
thereby securing the arcuate housing 140 to the bearing 48. Because each
bracket 176 is secured to the bearing 48 by two fasteners 56, rotation in the
directions 78 and 79 is blocked by contact between the fasteners 56 and the
bracket 176. Consequently, movement of the antenna 136 relative to the bearing
48 will be substantially blocked. Because the fasteners 56 are employed to
secure the bearing 48 to the base plate 50, the antenna 136 may be mounted to
the gimbal 38 without any modification to the gimbal structure, and without the

permanent addition of mounting hardware.

[0095] 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



di sposed on a first longitudinal end of the riser segnment and a second

fl ange di sposed on a second | ongitudinal end of the riser segnent, opposite
t he firstwbangvtiozisnal end, and wherein each flange i nclratdas2eiom4417z st and
second transmtters. 15. A system conprising: a radio frequency
identification (RFID) antenna, conpgising: an arcuate plate

i ncluding a recess di sposed about a*perineter of the arcuate plate; and

a conductive wire disposed within the recess, wherein the conductive wire
extends ahidy r'@g%g i h i MRS - : m of

cl aim 15, mhe?%?ﬁt@ﬁéhcon ﬁﬁ?@&@“ﬁﬂ?@ﬁ?id§%§%p§ﬁ8§3°Fﬁ%p?ﬂﬁggi&@ygan

adhesi ve @s¢inged.i Bather,lifle iMiestion & tonsayer all madificafionpeaosivaleie, ashduct i ve

ol i m 17, e s TRATHS DR e Gl asobe BERENY S s otk e “Rei

transm t tfellswingepdendgd slairasf r equency approxi mately between 30 to 300 kHz.



37 19. The system of claim 15, conprising an annul ar bore, wherein the
RFI D antenna i s disposed adj acent to the annul ar bore, and a radius of
cur vat ur ewof2otia7888l D antenna i s substantially equal toPaTnsdém44ai2
curvature of the annular bore. 20. The system of claim 15, wherein the
arcuate plate conprises an acryli c-%%::yvi nyl chloride thernmoplastic. 21.
The system of claim 15, wherein the | D antenna conprises an arcuate
housi ng secured to the arcuate plate and configured to substantially
encl ose the recess. 22. The systemof claim?2l, wherein the arcuate
housi ng ié ?«ﬁ‘ﬁ#\md to the arcuate plate with doubl e-sided tape. 23. The
syst em of k 21, wherein the arcuate housing conprises a protrusion
configured to interface with a nmounting bracket. 24. A system conprising:
an ant ennq COWE%?EH)%omprisin : an arcuate plate including a recess
di sposed about a’ peri neter oq the arcuate plate; a conductive
wire di sposed aMspidemCQﬂ’iigurqﬁ:t@wppm‘ta[éUralhtmef rmedal cxitraetian rigerext ends about
t he peri n;seetgerﬁer']ttgl;rough mul tiple turns; and
a gimbal disposed below the spider and configured to support the spider
during operation; and
one or more arcuate radio frequency identification (RFID) antennas
disposed within the gimbal, the spider, or a combination thereof, wherein the one
or more RFID antennas are configured to communicate with one or more RFID

tags coupled to each riser segment.

2. The system of claim 1, wherein each riser segment includes a flange
disposed at each longitudinal end, and wherein at least one flange of each riser
segment includes the one or more RFID tags.

3. The system of claim 2, wherein each flange of each riser segment
includes at least one RFID tag.

4. The system of claim 2, wherein each flange of each riser segment
includes two RFID tags, the RFID tags being disposed approximately 180
degrees apart about a circumference of the flange.

5. The system of claim 4, wherein the gimbal includes two arcuate RFID
antennas disposed approximately 180 degrees apart about a circumference of
the gimbal, and wherein a read range of at least one arcuate RFID antenna
encompasses at least one RFID tag throughout a range of motion of the riser
segment within the gimbal.

6. The system of claim 1, wherein the one or more arcuate RFID antennas
each comprise an arcuate read range.



an arcuate housing secured to the arcuate plate and configured to
substantially enclose the recess. 25. The system of claim 24, wherein the
conduct i weownTi®17=8t uned to comruni cate with radi o freqeremms20identi7ii cati on
transmtters. 38 26. The system of claim 24, wherein the arcuate housing
I's secured to the arcuate plate witté doubl e-si ded tape, with seal ant

di sposed about the perineter of the z?rcuate pl ate, or a conbination
thereof. 27. The system of claim 24, wherein the arcuate housing conprises
a protrusion configured to interface with a nounting bracket. 28. The
system of claim 27, wherein the protrusion encloses an insert configured to
coupl e wif.h a Tressystem of elabpdmderéio saiadiust@ cho@siiegofttioe bhe ompiaiei ng

bracket . 29 EYREAMSS SIbRldRiaf oGRS hhas Br EARFES ST of

confi gur
the gimbal.

8. The system of claim 1, wherein each arcuate RFID antenna is mounted to
a bearing of the gimbal by a support bracket.

9. A system comprising:

a spider configured to support a mineral extraction riser segment;

a gimbal disposed below the spider and configured to support the spider
during operation;

a first antenna disposed on the gimbal at a first antenna position, wherein
the first antenna is configured to receive identification information from a first
transmitter mounted on a flange of the riser segment at a first transmitter
position; and

a second antenna disposed on the gimbal at a second antenna position
approximately 180 degrees offset from the first antenna position, wherein the
second antenna is configured to receive identification information from a second
transmitter mounted on the flange of the riser segment at a second transmitter

position approximately 180 degrees offset from the first transmitter position.

10.  The system of claim 9, wherein first transmitter is within range of the first
antenna, the second transmitter is within range of the second antenna, or a
combination thereof, throughout a range of motion of the riser segment within the
gimbal.

11.  The system of claim 9, wherein the first antenna and the second antenna
are each mounted to a bearing of the gimbal by a plurality of support brackets.



comuni catively couple the conductive wire to a data coll ection system

30. The system of claim 29, wherein the arcuate housing conprises a

pr ot rusi onoconfdigarsed t o support the cable assenbly. 3PCTHiseospsiiem of
claim 24, wherein the arcuate housing conprises an opening in fluid

comuni cation with the recess, V\/nere*?n the opening is configured to
facilitate a fl ow of adhesive into thhe recess to secure the conductive wre
to the arcuate plate. 32. A system conprising: a set of first and

second wiyzl es‘ﬁner%’“s?érﬁ?ff%Ia‘ﬂh@%f’e‘?elﬁ'?hé’ﬂ%‘i’%h&%eébrﬁ%?ﬁaﬁémﬁt@r@@é%H ar bore,

wherein the first "and second wirel ess receivers conprise opposing first and
second recmnpraa@g@gadl@ﬁgquﬁmy idantification{REWY tagrandihedissteancasatond  a set of

first and d gl d| sposed on opposite sides of an
annul ar s% '?% %ﬂé{%{ﬁé@s& {arﬁi@ Eeaﬁ Bar bore, wherein the first and
second wireless transnmtters I’EITB.I n W|th| n at | east one of the first and
second read r es as t he an structure ves ithin the annul ar bore.

39 33. Ar-ant |Ch'-JgT1 g\f ,lﬁlng jrst gn econd antennas each
comprise an arc antenna having an arcuate read range.

14.  The system of claim 9, wherein the riser segment comprises a first flange
disposed on a first longitudinal end of the riser segment and a second flange
disposed on a second longitudinal end of the riser segment, opposite the first
longitudinal end, and wherein each flange includes the first and second
transmitters.

15. A system, comprising:
a radio frequency identification (RFID) antenna, comprising:
an arcuate plate including a recess disposed about a perimeter of
the arcuate plate; and
a conductive wire disposed within the recess, wherein the
conductive wire extends about the perimeter through multiple turns.

16.  The system of claim 15, wherein the conductive wire is secured to the
recess by an adhesive connection.

17.  The system of claim 15, wherein the conductive wire is tuned to
communicate with RFID transmitters.

18.  The system of claim 17, wherein the conductive wire is tuned to
communicate with RFID transmitters operating at a frequency approximately
between 30 to 300 kHz.



a ginbal including a plurality of bearings, wherein each bearing is secured
to a base plate by a first fastener on a first circunferential side of the
beari ng awmdaiigacoad fastener on a second circunferenti acTdaisdaonii4ivhe

beari ng; a first nmounting bracket coupled to an antenna, wherein the
first nounting bracket is secured t& he first fastener; and a second
nmounti ng bracket coupled to the anteénna, wherein the second nounting

bracket is secured to the second fastener. 34. The system of claim 33,

wherein rf atifp Qgtérﬁ%ffclarrﬁtwa@gm%ﬁ% darf@%ﬂér%r@r\ﬁﬁ&%?rﬁthgr#@ ocked by

contact between a coupl ed to each nmounting bracket and the bearing.
35. The s3rierma isfdighesies Bfacanhér terarsrdar bma,rarmgar@dus;@ohcwame phe base
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the firstbareunting bracket is secured to the first and third fasteners, and
the second nounting bracket is secured to the second and fourth fasteners.
36. The system of claim 33, conprising the antenna, wherein the antenna is

tuned to mPMUHLAsPerdr 1R dis0 whichsIH e YrdudRNplafd EHhpsbs drRAGid-t ers.
polyvinyl chloride thermoplastic.

21.  The system of claim 15, wherein the RFID antenna comprises an arcuate
housing secured to the arcuate plate and configured to substantially enclose the

recess.

22.  The system of claim 21, wherein the arcuate housing is secured to the
arcuate plate with double-sided tape.

23.  The system of claim 21, wherein the arcuate housing comprises a
protrusion configured to interface with a mounting bracket.

24. A system comprising:
an antenna comprising:

an arcuate plate including a recess disposed about a perimeter of
the arcuate plate;

a conductive wire disposed within the recess, wherein the
conductive wire extends about the perimeter through multiple turns; and

an arcuate housing secured to the arcuate plate and configured to
substantially enclose the recess.

25.  The system of claim 24, wherein the conductive wire is tuned to

communicate with radio frequency identification transmitters.
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26.  The system of claim 24, wherein the arcuate housing is secured to the
arcuate plate with double-sided tape, with sealant disposed about the perimeter
of the arcuate plate, or a combination thereof.

27.  The system of claim 24, wherein the arcuate housing comprises a
protrusion configured to interface with a mounting bracket.

28.  The system of claim 27, wherein the protrusion encloses an insert
configured to couple with a fastener to secure the arcuate housing to the
mounting bracket.

29. The system of claim 24, comprising a cable assembly configured to

communicatively couple the conductive wire to a data collection system.

30.  The system of claim 29, wherein the arcuate housing comprises a
protrusion configured to support the cable assembly.

31.  The system of claim 24, wherein the arcuate housing comprises an
opening in fluid communication with the recess, wherein the opening is
configured to facilitate a flow of adhesive into the recess to secure the conductive
wire to the arcuate plate.

32. A system, comprising:

a set of first and second wireless receivers disposed on opposite sides of
an annular bore, wherein the first and second wireless receivers comprise
opposing first and second read ranges less than an area of the annular bore; and

a set of first and second wireless transmitters disposed on opposite sides
of an annular structure disposed in the annular bore, wherein the first and second
wireless transmitters remain within at least one of the first and second read
ranges as the annular structure moves within the annular bore.
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33.  An antenna mounting system, comprising:

a gimbal including a plurality of bearings, wherein each bearing is secured
to a base plate by a first fastener on a first circumferential side of the bearing and
a second fastener on a second circumferential side of the bearing;

a first mounting bracket coupled to an antenna, wherein the first mounting
bracket is secured to the first fastener; and

a second mounting bracket coupled to the antenna, wherein the second
mounting bracket is secured to the second fastener.

34.  The system of claim 33, wherein rotation of the first and second mounting
brackets are blocked by contact between a dowel coupled to each mounting
bracket and the bearing.

35.  The system of claim 33, wherein each bearing is secured to the base plate
by a third fastener on the first circumferential side of the bearing and a fourth
fastener on the second circumferential side of the bearing, the first mounting
bracket is secured to the first and third fasteners, and the second mounting
bracket is secured to the second and fourth fasteners.

36. The system of claim 33, comprising the antenna, wherein the antenna is

tuned to communicate with radio frequency identification transmitters.



