O L AND GAS RI SER SPI DER W TH LOW FREQUENCY ANTENNA APPARATUS AND METHOD
BACKGROUND OF THE | NVENTION Field ofnvention The present invention
relates to the oil and gas industry. More particularly, the present
invention relates to an oil and gas spider apparatus with a built-in
antenna and rel ated methods for use in a riser managenent systemthat
nmoni tors and manages a plurality of marine riser assets. Description of
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In the oil and gas industry, a riser is a string of pipe between the sea bottom and ship

or rig. QOil and gas riser pipe strings are assembled using a device known as a
"spider." The spider feeds and connects each section of riser pipe in the string.
Spiders can have different configurations. Some spiders are made of a solid ring that
the riser feeds through; some spiders are made of two pieces that close around a riser
pipe and then feed the riser pipe through. For each configuration type of spider, the

riser pipes are all fed into the spider in the same orientation.

During a typical field installation at sea, marine riser components are individually
lifted from the deck of a vessel, connected to each other at the riser spider, and run
down. Riser joints, which comprise the major length of the riser string, are fabricated
in lengths ranging from 50’ to 90°. During the running procedure, the portion of the
riser string that is fully made up is landed on the riser spider. The next riser joint is
then picked up and placed just over the spider, immediately above the suspended riser

string. The two riser sections are then joined by means of a mechanical connector.

Riser Lifecycle Management Systems (RLMS) have been described, such as in co-
owned United States Patent Publication Number US 2008/0128138 Al, which is
herein incorporated by reference in its entirety. Such riser lifecycle management
systems, for example, can provide asset managers a list of all the riser assets allocated

to specific vessels and provide a further breakdown of those assets that are currently
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Enbodi mentsgganry OF T8ARBIENTI®Rhance a riser managenent systemthat
nonitors and manages a plurality of riser assets, e.g., nmarine riser
assets

In view of the foregoing, Applicants recognize that a manual process for reading riser
pipes is error-prone and expensive. Moreover, Applicants recognize the need for
apparatuses and related methods for automatically reading riser pipes, without
requiring hand-held readers, manual processes, or interference with normal
operations. Specifically, Applicants recognize that a low frequency (LF), stationary
reader antenna built into a spider would allow riser pipes to be read automatically, as
the pipes are loaded. Moreover, Applicants recognize the advantages of an antenna
for various spider designs, including both ring and two-piece spiders. Accordingly,
embodiments of the present invention advantageously provide an oil and gas spider
apparatus with a built-in antenna and related methods. Embodiments can, for
example, enhance a riser management system that monitors and manages a plurality

of riser assets, e.g., marine riser assets.
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FIG | are schematic views of the directional fields of an 125k1l-1z PTID
tag and a reader antenna according to an enbodi nent of the present
invention; Fla 2 is a schematic view of antenna placenent according to an
enbodi ment of the present invention; FIG 3 is a schematic view of a
riser and spider setup according to an enbodi nent of the present
invention; FIG 4 is a schematic bl ock di agram of nethod of tracking
marine riser pipe sections according to.an enbodi nment of the present
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present invention;, F|]G i s an environnmental view. of system f or

moni t ori ngietﬁﬁﬂm}?ﬁr‘?arﬁiaﬂﬁe gepbqylﬁgaf’?w IBFatWﬁrD& %5’ s at 8‘5?@5‘31 8ctd¥ding to
an enbodi FRstse@font RefoRh B8 eREr pigtv@iig on; FIGS. 7A-7B are environnent al
views of a portion of the systemfor nonitoring and nmanaging a plurality

of marine rjser. assets accordi an enbodi nent of the present
i nvent i On.dtiler prior solutions require ganrzighetlcf) or stationary readers, and necessarily alter or
interfere with normal operation of the riser pipe string. In addition, embodiments of
the present invention advantageously provide a solution for various riser spider

configurations, including spiders that are made of two pieces that close around a riser

pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

So that the manner in which the features and advantages of the invention, as well as
others which will become apparent, may be understood in more detail, a more
particular description of the invention briefly summarized above may be had by
reference to the embodiments thereof which are illustrated in the appended drawings,
which form a part of this specification. It is to be noted, however, that the drawings
illustrate only various embodiments of the invention and are therefore not to be
considered limiting of the invention’s scope as it may include other effective

embodiments as well.

FIG. 1 are schematic views of the directional fields of an 125kHz RFID tag and a

reader antenna according to an embodiment of the present invention;

FIG. 2 is a schematic view of antenna placement according to an embodiment of the

present invention;

FIG. 3 is a schematic view of a riser and spider setup according to an embodiment of

the present invention;

FIG. 4 is a schematic block diagram of method of tracking marine riser pipe sections

according to an embodiment of the present invention;



FIG 8 is a perspective view of a riser joint carrying conmunication and
identification hardware according to an enbodi nent of the present
invention; and FIG 9 is top view of schematic bl ock diagram of an
apparatus according to an enbodinent: of the pre it invention. DETAI LED
DESCRI PTI ON The present invention wll now be described nore fully
hereinafter with reference to the acconpanying draw ngs, which illustrate
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on one side, defining a read field 203. As further illustrated in FIG 1,
a reader anmAMBERUTXESORIPTION facing the 125kl z REID tags 71 so that its
read field 204 is directed toward the antenna 202. Accordingly,

enbodi ment s, i ncl ude directional, | CED.t 71 illustrated in FIG 3,
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outward. As Further illustrated in FIG 3, sone spiders 32 are nmade of

two pieces 32A, 32B that close around. a riser pipe 29 and then feeds the
riser pi peAPH c&aﬁ [ecognize that a manual process for reading riser pipes 1s error-prone and

expensive. Moreover, Applicants recognize the need for apparatuses and related
methods for automatically reading riser pipes, without requiring hand-held readers,
manual processes, or interference with normal operations. Specifically, Applicants
recognize that a low frequency (LF), stationary reader antenna built into a riser spider
would allow riser pipes to be read automatically, as the pipes are fed through the riser
spider. Moreover, Applicants recognize the advantages of an antenna for various
spider designs, including both ring and two-piece spiders. Accordingly, embodiments
of the present invention advantageously provide an oil and gas spider apparatus with a

built-in antenna and related methods. Embodiments can, for example, enhance a riser
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As illustrated in FIG 2, enbodinents of the present invention can

i nclude, for exanple, placenent of an antenna 201 on an internal surface
205 of a spider 32, or a portion of spider 32A. An antenna 201 enbodi nent
can include, for exanple, an oblong |oop that follows the contour of the
spider 32, or a portion of spider 32A, for exanple, an oblong | oop
attached to and substantially spanni ng about half of an internal surface
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the contour of the riser spider to thereby provide naxinunlreadability.
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Embodiments of the present invention include, for example, an apparatus. The
apparatus can include, for example, a riser spider 32 to connect a plurality of riser
pipe sections 29 during assembly of a riser pipe string. The riser spider 32 can form

an annulus around a first section of the plurality of riser pipe sections and support the
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the present invention advantageously provide a solution for various riser
spider configurations, Including spiders that e nade of two pieces drat
close aiound a riser pipe. As illustrated in FIG 4, enbodi nents of the
present invention include, for exanple, a nethod 210 of tracking marine
riser pipe sections 29. The nethod 210 can include, for exanple,
providing a "plurality of radio frequency identification tags 71 attached
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plurality @kqidn&eldeRiRetisEe et 0See( 221 FIG THe) aftceRid@r 20 kak 88 OPM1yde an
obl ong | oop attached to and substantially spanning about halt of an

i nternal s6Pgeled Pobe gHenAe riser spider so that the antenna 201 fol | ows
the contour of the riser spider. The nethod 220 can include, for exanple,

det er m ni ngy & E@hld dEbAaRIRYESh FahisOmhe kR&AHIRAcAf indh@ ®RGH st he
plurality of riser pipe sections 9 to formthe I’Isel’é{f)l pe string (222).
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nai nt enance Fhﬁ{g% (h@e; renot e managenent of riser assets,

with parti cl %‘l%SI son ri er joints. The riser |ifecycie managenent
system i ncl udes integrated hardware and softwate/ nogram product
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riser load_his tdat ?th uch .acqui sition can include gathering sensor
data, multi ?1?1 PR S AP PRHE onmuni cating it through the wat er
colum up to a. vessel, while allowing for an acceptable |level of fault
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A the riser lifecycle managenent system 30 includes portions onshore
M1 portions at each of the vessel lLecations. As illusmted in NG 6,

the portion of the riser lifec:,"de managenent system 30 | ocated at an
onshore or other centralized |ocation or |ocations can include at |east
one conputer to renokly manage riser assets for a plurality of separate
vessel |ocations defining a riser |ifecycle managenent server 51
positioned in conmunication with an onshore | ocal area comuni cation
network 53. 'The riser lifecycle nanagenent server 51 can include a
nrocessor 55 and menorv 57 coupled to the processor 55. ' The menorv 57



soliware, or a conbination thereof The data warehouse 63 can include at
| east one centralized database 65 configured to store asset information
for a plurality of riser pipe sections 29, i.e., riser joints, and other
riser assets of interest deployed at a plurality of separate vessel

| ocations. The asset information can include, for exanple, the part
nunber, serial nunber, relevant manufacturing records, operational
procedures, and all .naintenapce. records (JncIudLngfd_LaLLeqiinthnation
on the natHPEEGHIOPHd I H: WHERCEY 2 made FOVARHESS S ‘I“ér&z’.bc HHSC F APSr mat i on
i s generalpipe. keyed into the riser |ifecycle managenent system 30 at the
time of manufacture or nai ntenance. The database 65 can also retain

depl oynent, and |1 oad hjstory infor [on ich can be acquire
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conput er f&wp%‘g@ﬁ%un?%%?ﬁ:%MM?Q%CQlF%E%# %hP%@B%ﬁaq%éﬁ%ﬁﬁ?é%ﬁPgn net wor k
43, e.g., shiAMntigliy spadeihg alsomah#iébivat laternal Berfshioplieat@r godpBReo td can

i ncl ude a process 45 and Mern. Q17 47 coupled to the processor 45. The
menictry 4 %%Wn?%@ﬂaﬁ$7$@8fmﬁ%ﬁ f f“ﬁ?@ﬁ?g%?product 120. At |east one

dat abase 49 accessible to the processor 45 of a shipboard conputer 41 is
al so pr ovifdatusnhicd n EBH Shenitgi@deriiOof-the pie@heinaaseh inchfdoy foatiaaipld,ar each of

the plurality of, riser. joints deployed fromthe_ vessel 27. ch asset

i of ot | P20 A oo e et S SHEBSRY ol P od P os ot

depl oynmentincnid, fod@adnhé) fehagaah ofB@irhI8L LS Jigdr Pipel seatbnh RSt @divinglaka. Al SO in
comuni cation wth the shippoard co ication nefwark 43 is a.
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communi catih @R duBidRnsthateassdededlwith al ri®S pipe section utilizing an antenna 201

during a feeding of the riser pipe section through a riser spider during assembly of a

riser pipe string to separately identify each one of the plurality of riser pipe sections
from each other of the plurality of riser pipe sections (221). The antenna 201 can
include an oblong loop attached to and substantially spanning about half of an internal
surface 205 of the riser spider so that the antenna 201 follows the contour of the riser
spider. The method 220 can include, for example, determining a relative deployed
position location of the each of the plurality of riser pipe sections 29 to form the riser

pipe string (222).



As illustrated in FIG 7B, the riser |ifecycle managenent system 30 can
nei n& of fshore drilling and/or production system 21, including a depl oyed
riser pipe or conductor defining a riser string 23 extendi ng between
subsea wel | head system 25 and a floating vessel 27, such as, for exanple,
a dynam cally positionable vessel. The riser string 23 includes multiple
riser sections or joints 29 connected together, for exanple, by a bolted
fl ange or other means known to those skilled, in the ari:, The -vessel 27

i ncl udes a fkeP1 1-Bapsgate ar conatingnit Hrdtigh LafepychoMogiorngeSy5ises@LMS)  and

typically igdiudesidd dnl ifREraRRItG desIgneRQS ihhroRede mc@ne phefRhh@nal plata=
33 in a well bay 31 to support the riser string 23 when riser joint
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see .g., OSI ne riser i, 0 and_an appropriate
reader 73, afsr‘fP%é’ Ves g & REBPISt ﬂgtl%t% é%ﬁng’gf ¥% t he
vessel 27 &bmpﬁteﬁdjnatﬁﬁﬂfcaﬂ kwn@urﬂﬁaaz&a @ont $¥@s5€ placdid f&ma@bﬂeyo@wl ed to
or otherwise in connunlcatlgn with the shipboard conputer 41 through the
| ocal shi pBS&Er dEommiffi CaF GFoHdt iBREARN WEE) BPRhERkY maYdes &rc)
i nposed 0N 3SR &t ®ePMAd Bfstdri@ath] $BEL hQuiMtHNnZAn flle AthERRs §dnS@T String
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to the | Oc%ssélh'vﬂﬁé’%ﬂ&{mﬁg%m £RLHA e DELVAT uf B 1drfhcE ©G8k W8tal R@dredat a for
each of the deployed risér joints 29 fromthe riser joint measurenent
i nstrument dapsards @3 B9 tyrendl acnserbsisd f aic drecoipmanict atSush datadpigrided by
||l ust rat edB5aRlead! JPdnY | s@nS Shl %soOfallf;\gpkcﬁ'C?az}l%hlﬁed’“ &g esndala
telemetry stations providing a comunication pat bet ween each of the
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enbodi ment pl%e YA 4TS ad FPY A SERSor M3 “OSi e &

conver si on rieér lstb¢}alemnﬁiatganém seitvEieSs p@smcﬁlecﬁ & corymsiicaioghtifroanestol@nd can

be done via a relatively sinple c m el enent rnatively,
the riser &fﬁh‘?ﬁ%g"@gﬁmé@oﬁ tﬁ’oﬂbggm 'ﬁ?f E[ﬂpg)‘ j)lerr’é‘fuéatggme%*?iﬂc‘fﬁr ﬁa’ﬁ? require
a nore conmlcmﬁe&qtro&ﬁso@psa@d memsTyf I coupIdY & thie ProckRoi . ETHeaherféry &3S from

whi ch t he oper(ﬁ nﬁg fatigue) life can then_ be calculated The
load data SEhinduser s FAERE: PToBEEY €199V fhattdg e reh {sE el GRiClesmaragAmeR i n

ei ther rawggadi 30rcaf AVENREIBEE b AataOFAEhoREd 65 $BSchbYant Mfte SO RRAPALE ogoNput er
41, or sone internediate formif some processing is acconplished by the

i nstrunent cKBYuPies 9f Tisap ddpUFisg PR esACRINBISHIet I iPBPd triter SPEBeepls

nventi on, oheEERSAE kAR, 1o CRLNI&hAYe 8 [MsDChRTE A EOTRASIS!F Mt
(not shown),” which can be used to accurately determ ne ?he deflection in
the riser jﬂm niser d9ecyEivhodnagement shver e pidsen bf fiepleoicatefran digedvemt. syst em
30 can al so include various nmethods relating to nonitoring and nmanagi ng a
plurality of marine riser assets. For ¢exanple, the shipboard conputer 41
can conpare 10 data with the list of recently recorded tags. If a
duplicate asset is reported, it is disregarded. That is, when utilizing
aut omat ed readi ng sensors, the same riser asset nmay be scanned nultiple
times while being | anded on the spider 32 or during the normal course of
handl i ng. As such, the preferred handling procedures can incl ude

di sregardi ng duplicate records or duplicate reads within a presel ected

ti me peri od.



Enbodi ments of the apparatuses and associ ated net hods according to the
present invention provide several advantages and enhancenents, in the
context of a riser lifecycle managenent system 30. For exanpl e,

enbodi ments provide for automatically reading identification tags on
riser pipes, wthout requiring hand-held readers, nmanual processes, or
interference with normal operations. That is, enbodinents provide a | ow

frequency (L), stationary. reader tenna built into.a rjser spider that

b ove 7 shPherb! (B h TROEE ShERE Rersous s e ket hedRES ¢ hr ough
the riser cspidiieed ddtibacObAiBEifigartd b iraasksitSeforhitReyel 8 phrilagemerdr system
30, enbodi nents of the present invention can track marine riser pipe
sections tPPe HEHYBY deAdh ITECE I0ES A8t YRS disRiofSsFly CAubisivelt 1HYES 258 oper at or

of both r QiR opePadRseheridtfEn BT LRAMEETRMENE S indudeO R REnyIRI Nt enance
event is one that is schedul ed sonetine in advance, but may have been

ai ded by IadaHi SLEPY: | s¥Fidr mEEPER fekeViHe TgatfapaERg aprdinsevatignad

Mai Nt enanGg, BYGR, ahPalPRGInARSRE r&LRE Mblfin8 e HNEXRREH &S RChdgtre FOT
exanple, one or nore riser joints in a string that has been subjected to

a direct Hiftheyainteranee)i wairie namy afevachhia iigeragiapn fsachgaldy kiybeinte thgger
| evel , requlnri j I | S8k - ast. In
QLS 11%01%%4&%&%% %@ngj&)lag & tideSdt nhdlng%lg%\ A n‘ia'ﬁﬁ?ﬁéﬁéé/ fhg

such a scenari o,” the operator ave a egree of confidence that
t he remai niatabesei6Senan abse ettginateplosmittadnk doddolristngyr infremeléql, eyudndan beeduci ng
t he down t]| I, al ' 1nspection of, th ntire riser. string. This
applicati gﬁﬂﬁrgﬁfagﬁ%{ag%ﬁl? 0%61%)-Q I(1)1 Qoeap &I@ut g# %a?ﬁcgﬁg.onfﬁg%?ﬁ%fﬁ%leti tled
" Syst em f onangemsinngysRinsgnipMat vesse] 27.sSuwattopng. Felor. dary 12, 2008, and U. S.
Patent Application 12/029,376, titled "Riser Lifecycle Managenent System

Pr ogram Pr : Re t AN I . : ch of
which is i@ggﬁ%&@%&bh}é‘%a%gm% %g‘é} félr)mc%‘gi %g‘?t“gﬂe&r%t %%%té?g%ﬁ%g’ in a
descri pt i weageasent arstrymandmpditlest 9 loandouspssdseafoninumdandn ordiukh®s,i nvent i on

has been QP§%>QH§gdLn considerable detail with specific reference to Mese
i || ustrated enbudi Xhens. ft will be apparent, however, that various

iniadilieations and changes curt be made within the spirit rind scope of
t he i nventlihenmisaslifdestr nbmgdement tshterh B egoiing ispelei fni @atnnowicatioMWAR | S

CLA NE D | %ne o&s‘hof%ncoor}cn%arngaﬁi%n dr{eltvlvcl)ri(n%, %p%%éi%r%rsahsn%&gp%h Sﬁrggéiing, c!rur ality
of riser pipe sectrions;
example, satellite-based communication to a plurality of vessels/drilling/production
facilities each having a receiver/transmitter 44. The riser lifecycle management
system 30 can also include, for example, a global communication network 61
providing a communication pathway between the shipboard computers 41 of each
respective vessel 27 and the riser lifecycle management server 51 to permit transfer of

riser asset information between the shipboard computers 41 and the riser life cycle

management server 51.

As illustrated in FIGS. 7A and 7B, the portion of the riser lifecycle management
system 30 located at each at each of the vessel 27 locations can include, for example,
a shipboard computer 41 in communication with a local shipboard communication
network 43, e.g., LAN, or local area network. The shipboard computer 41 can include
a processor 45, and memory 47 coupled to the processor 45. The memory 47 can
include, for example, program product 120'. At least one database 49 accessible to

the processor 45 of a shipboard computer 41 is also provided which can be used to
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a plurality of radio frequency identification tags, each attached to an
outside of one of the riser pipe sections; a riser spider for supporting
the plurality of riser pipe sections during assenbly of a riser pipe
string, the riser spider form ng an annulus around a first section of the
plurality of riser pipe sections and supporting the first section of the
plurality of riser pipe sections during connection to a second section of
the plurality of rj i sect i an_ant enna conpri sing an obl ong

ns; )
| oop attacﬁ@ﬁ’?%e%%éﬁéﬁ éf F?QlPgﬂ§d§WﬁPH@“%BﬁﬁﬂmH§HFPEWe fFormnti&r nal

surface of vtRel 17 3WEh SREALGSRioh bAL inthee AR fiRAddakitaws dufaerieeptiaur of
the riser spider; and a reader operably connected to the antenna for

readi ng t hE°HPUREN e decakienii &t r Bfudiely ipideread iedary ofit-agsrlet tiched to
the outsi degmphinfhtfonP! Wid! i hy %fhip'é)bé?rﬁf Rinfu&eibh ONRtwork: 4Bhej@appar at us

of claim1, wherein the riser spider conprises: two portions that

t oget her clresseerragmiter g piovislings det ewvrmple. sadliteibased| anympsficatipedp pi pe
sections tQ,f@fdRiilg.cannul us, each portion conprising a

senmi -circunterence of the annul us, where the antenna nounts wholly within
one of the portions. 3. The apparatus of claim2, wherein the two

portions aré Epviredt adblsy 78, Hhaqgeer lifgcyciphmangspmenit ystewf 3¢ et iacludef ur t her

conpri si NGyffshore drilling and/or production system 21, including a deployed riser pipe or
conductor defining a riser string 23 extending between subsea wellhead system 25 and
a floating vessel 27, such as, for example, a dynamically positionable vessel. The
riser string 23 includes multiple riser sections or joints 29 connected together, for
example, by a bolted flange or other means known to those skilled in the art. The
vessel 27 includes a well bay 31 extending through a floor of the vessel 27, and
typically includes a riser spider 32 positioned on an operational platform 33 in a well
bay 31 to support the riser string 23 when riser joint connections are being made or
broken during running or retrieval of the riser string 23. Embodiments of the present
invention apply to both drilling and production risers. The vessel 27 also includes a
tensioning system 35, located on the operational platform 33, which provides both
lateral load resistance and vertical tension, preferably applied to a slip or tensioning

ring 37 attached to the top of the riser string 23.

According to an embodiment of the present invention, the riser identification and
deployment data for each riser joint 29 (or other riser asset of interest) is
communicated, for example, to the shipboard computer 41 by means of a tag such as,
for example, an RFID chip or tag 71 (see, e.g., FIG. 8) positioned on each riser joint
29, and an appropriate reader 73, for example, mounted on deck or otherwise
connected to the vessel 27 at or adjacent the surface of the sea and operably coupled
to or otherwise in communication with the shipboard computer 41 through the local

shipboard communication network 43.

Further, the system 30 can also include riser joint measurement instrument modules

91 each positioned to sense a load represented by strain, riser pipe curve, or
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an adhesive that attaches the antenna to the internal surface of the
spider; and a protectant coating applied over the antenna to protect the
antenna from an ocean environnent. 5. The apparatus of claim1l, wherein
the reader conprises: a |lowfrequency, substantially stationary, passive
device. 6. The apparatus of claim1l, wherein the radio frequency
identification tags are directional. 7. The apparatus of claim1l, wherein
the radio frequency, identification tags are | owfreque 125 kHz tags,
6 The. ap B IEH It Seri oS i e e et S b St Ao Ay P ane
about 180 rdegt@es20h rRef joitg |defdafaatcebyr 83 6100B&d $€6the@sedfonhdrgedribser
spider. 9. The apparatus of claim1l, whereipn the antenna conprises a
senmi - ci r cl®® V@Eh 20 Petedizcanidhp rufise pbMseRyrdLPRerabln cuRIcH P dhegocdlhe ri ser

spi der.  gshipboard communication network 43 to receive load data for each of the deployed
riser joints 29 from the riser joint measurement instrument modules 91, and a
subsurface communication medium 95 illustrated as provided via a series of
replaceable wireless data telemetry stations providing a communication pathway
between each of the joint measurement instrument modules 91 and the riser joint load

data receiver 93 through a water column associated with the riser string 23.

The measurement instrument modules 91 can determine the magnitade of the loads
imposed on the riser string 23 to calculate the magnitude of the stress at various
locations on the riser joint 29 or other riser asset. Examples can include excessive
stresses, deflections, accelerations, and high frequency alternating stresses in a cross
flow motion due to, for example, vortex induced vibration caused by vortices VX.
There are a number of methods under which the riser stresses can be measured. In
one embodiment, the riser pipe strain is read at a sensor 103, since conversion of
strain data to stresses is fairly straightforward and can be done via a relatively simple
computer program element. Alternatively, the riser dynamics can be obtained via
accelerometers, which may require a more complex set of operations for conversion
to material stress from which the operational (e.g., fatigue) life can then be calculated.
The load data sent to the riser lifecycle management server 51 can be in either raw
data or converted to local stresses by the shipboard computer 41, or some intermediate
form if some processing is accomplished by the instrument modules 91. According to
an embodiment of the present invention, the sensor 103 is carried by a thin clamp-on
composite mat (not shown), which can be used to accurately determine the deflection

in the riser joint 29.

Embodiments of the riser lifecycle management system 30 can also include various
methods relating to monitoring and managing a plurality of marine riser assets. For
example, the shipboard computer 41 can compare ID data with the list of recently
recorded tags. If a duplicate asset is reported, it is disregarded. That is, when
utilizing automated reading sensors, the same riser asset may be scanned multiple
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10. The apparatus of claim9, wherein at |east a portion of the antenna
extends in a direction parallel to the axis of the riser spider. 11. A
nmet hod of tracking marine riser pipe sections, the nethod conpri si
providing a plurality of radio frequency identification tags attached to
out sides of and associated with a plurality of riser pipe sections,
attaching an antenna to an internal surface of a riser spider, the
antenna being in_the configuration of an oblong | oop substantially
spanni ng upi™d %&Flnﬂdmdegpnéhﬁ ides BALK duting B aopnalicurse pEbndépg.der so

that the anteas feqirteMsd 1R8O QUAIreO bard ROLA &R BhYBplickE iddofdsnNg t he
ri ser spider to connect the plurality of riser pipe sections during

assenbl y ofor duplicate reags yahigtaprgsglectedieme peréad. spi der formi ng an annul us
around a first section of the plurality of riser pipe sections to support

the first s@ouMndf of e Bhithdbdstard Ossdeld@r mPhH® LGRS @biprddtht
connection to a second section of the plurality of riser pipe sections;
and readi ng"veadm povidaesepsirgr advpntgecs fand gahaceipegudndye coniti dfic ssdron t ags

during a Teeavng BhnddlficASSPALAL 86 ! IRET RInf: SERbLAAANT oM.t iR 1 ser
spi der by uti?izing the antgnna. 12. The t%og&O?ﬁglal 11, erein the
ri ser spi deptogengly gealing identification tags on riser pipes, without requiring hand-held

readers, manual processes, or interference with normal operations. That is,

embodiments provide a low frequency (LF), stationary reader antenna built into a

riser spider that allows riser pipes to be read automatically, as the pipes are fed

through the riser spider.

In conjunction with a riser lifecycle management system 30, embodiments of the
present invention can track marine riser pipe sections to thereby enable the system to
notify automatically an operator of both routine and unscheduled maintenance events.
A routine maintenance event is one that is scheduled sometime in advance, but may
have been aided by load history information in the database. An unscheduled
maintenance event is one associated with an unexpected incident. For example, one
or more riser joints in a string that has been subjected to a direct hit by a hurricane
may reach a preset fatigue life trigger level, requiring an inspection of the riser joint at
the very least. In such a scenario, the operator would have a high degree of
confidence that the remaining riser assets are suitable for marine deployment,

reducing the down time associated with inspection of the entire riser string.

This application is related to co-owned U.S. Patent No. 7,328,741 B2, titled "System
for Sensing Riser Motion" issued on February 12, 2008, and U.S. Patent Application
12/029,376, titled "Riser Lifecycle Management System, Program Product, and
Related Method" filed February 11, 2008, each of which is incorporated herein by

reference in its entirety.

In the drawings and specification, there have been disclosed a typical preferred

embodiment of the invention, and although specific terms are employed, the terms are
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two portions that together close around the first section of the
plurality of riser pipe sections to formthe annulus, each portion
conprising a sem -circunference of the annulus, wherein the antenna
mounts wholly within one of the portions. 13. The nethod of claim11,
wherein the two portions are connected by a hinge. 14. The nethod of
claim 11, further conprising attaching the antenna to the internal
surface of the rjiser spider Gtan adhesi ve; .and.a %h rotective
coating oV Bi ‘*%HPBHn%:“%H"c“gW} o {oF 3?‘?8%8&“‘““1‘?“ e ! ‘H@PWB “8f claim

11, wher eibBert B&cSb&Pin0torsRRAbRIdQAL Widf spebieic pkieraakd tiy tefse ringhinatelir equency
|dent|f|cat|on tags further includes operably conn ECtln a | owfrequency,

substant|§F19m§F%¥|éh%F& ﬁ§§§Pb80W@éﬁéPmd?“W&dPﬁj ?@&Ueﬁ 1”“95

identifi cabil Gmh@0SitliR tHehirR AL RDBe oANLiREAGING dbPALIEAR forRamE from the
spider. A nethod of tracking a piurality of riser pipe sections, the

nmet hod conpAcifsptigp-t he steps of: (a) attaching a radio frequency
identification tag to an outside of each of the riser pipe sections, (b)
attaching an antenna to an internal surface of a riser spider the antenna
conprising an oblong | oop attached to and substantially spanning about
hal f of an internal surface of the riser spider so that the antenna

foll ows the contour of the riser spider; (c) connecting a radio
frequency identification tag reader to the antenna and pl acing the reader
apart fromthe riser spider;
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(d) lowering a first section of the riser pipe sections into the riser
spi der and supporting the first section with the riser spider and
connecting a second section of the riser pipe sections to the first
section of the riser pipe sections, and repeating the step (c) to nmake up
a ri selWWipAPdSELAHRJED IS¢) with the antenna and the reader, reading each
of the radio frequency identification tags as the riser pipe sections
pass t hr oAghffdhhe drilisgapramEtdeconduisinmg step (c); and (f) transmitting the
information read in step (e) to a conputer, and with the computer,

det er ny BiuRGtyaf ik pibé ¥&tieepl oyed position [ocation of the each of the
plurality of riser pipe sections that formthe riser pipe string. 17.

The et RO bRifdyddcy WBRIEALBN 1438, dakis Bfachdd td@h oGIQIBPh HEDF tht VWeerBREL I ONS

t hat tg&lct)ng_er cl ose around the first section of the plurality of riser
pi pe sectiohs to formthe annulus, each portion conprising a

sem - Ci r.cum‘.?r nce of . the qnnlgl s wherein the ant enrhzlfy r}Du.nt s.wh?l |y

wi t hi n® BT SBFeTH IR dIRsPurd'aY OHRET HIRG SREHPNS FUOZSTR™RY. O RNEY' @RS STRE” t wo
por t i ofi§ rggrereeipEttaat agpulas apwngea firstpgctioTiebthepiuratil obfises Piag Aecli®s apfer ei n
step ($8)ppongihe Srssaatidrad fHerpuralieofaiséripaascttons Bi@inh Boeti®h téa Bdcane@sdatiort he
riser smhdQirail bitisahigdhesdnke. then applying a protectant coating over

t he ant enna.
an antenna comprising an oblong loop attached to and substantially spanning about half of an internal
surface of the riser spider so that the antenna follows the contour of the riser spider; and

a reader operably connected to the antenna for reading the plurality of radio frequency identification
tags attached to the outsides of the plurality of riser pipe sections.

2, The apparatus of claim 1, wherein the riser spider comprises:

two portions that together close around the first section of the plurality of riser pipe sections to form
the annulus, each portion comprising a semi-circumference of the annulus, where the antenna
mounts wholly within one of the portions.

3. The apparatus of claim 2, wherein the two portions are connected by a hinge.

4 The apparatus of claim 1, further comprising:

an adhesive that attaches the antenna to the internal surface of the spider; and
a protectant coating applied over the antenna to protect the antenna from an ocean environment.

5. The apparatus of claim 1, wherein the reader comprises:

a low-frequency, substantially stationary, passive device.
6. The apparatus of claim 1, wherein the radio frequency identification tags are directional.

7. The apparatus of claim 1, wherein the radio frequency identification tags are low-frequency
125 kHz tags.

8. The apparatus of claim 1, wherein the antenna substantially spans about 180 degrees of a
ring defined by a cross-section of the riser spider.

9. The apparatus of claim 1, wherein the antenna comprises a semi-circle when viewed in a
plane perpendicular to an axis of the riser spider.
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20. The nmethod of claim 16, wherein the radio frequency identification
tags are directional, and wherein the radio frequency identification tags
are | owfrequency 125 kHz.

10. The apparatus of claim 9, wherein at least a portion of the antenna extends in a direction
parallel to the axis of the riser spider.

11. A method of tracking marine riser pipe sections, the method comprising:

providing a plurality of radio frequency identification tags attached to outsides of and associated with
a plurality of riser pipe sections;

attaching an antenna to an internal surface of a riser spider, the antenna being in the configuration of
an oblong loop substantially spanning up to about half of an internal surface of the riser spider so that
the antenna follows the contour of the riser spider;

utilizing the riser spider to connect the piurality of riser pipe sections during assembly of a riser pipe
string, the riser spider forming an annulus around a first section of the plurality of riser pipe sections to
support the first section of the plurality of riser pipe sections during connection to a second section of
the plurality of riser pipe sections; and

reading each of the plurality of radio frequency identification tags during a feeding of the associated
riser pipe section through the riser spider by utilizing the antenna.

12. The method of claim 11, wherein the riser spider comprises:

two portions that together close around the first section of the plurality of riser pipe sections to form
the annulus, each portion comprising a semi-circumference of the annulus, wherein the antenna
mounts wholly within one of the portions.

13. The method of claim 11, wherein the two portions are connected by a hinge.

14, The method of claim 11, further comprising attaching the antenna to the internal surface of
the riser spider with an adhesive; and applying a protective coating over the antenna after it is
attached.

15. The method of claim 11, wherein the step of reading each of the plurality of radio frequency
identification tags further includes operably connecting a low-frequency, substantially stationary,
passive reader of radio frequency identification tags to the antenna, and placing the reader apart from
the spider.

16. A method of tracking a plurality of riser pipe sections, the method comprising the steps of:

(a) attaching a radio frequency identification tag to an outside of each of the riser pipe sections;

(b) attaching an antenna to an internal surface of a riser spider the antenna comprising an oblong
loop attached to and substantially spanning about half of an internal surface of the riser spider so that
the antenna follows the contour of the riser spider;

(c) connecting a radio frequency identification tag reader to the antenna and placing the reader apart
from the riser spider;
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(d) lowering a first section of the riser pipe sections into the riser spider and supporting the first
section with the riser spider and connecting a second section of the riser pipe sections to the first
section of the riser pipe sections, and repeating the step (c) to make up a riser pipe string;

(e) with the antenna and the reader, reading each of the radio frequency identification tags as the
riser pipe sections pass through the riser spider during step (c); and

(f) transmitting the information read in step (e) to a computer, and with the computer, determining a
relative deployed position location of the each of the plurality of riser pipe sections that form the riser

pipe string.
17. The method of claim 16, wherein the riser spider comprises:

two portions that together close around the first section of the plurality of riser pipe sections to form
the annulus, each portion comprising a semi-circumference of the annulus, wherein the antenna
mounts wholly within one of the portions.

18. The method of claim 17, wherein the two portions are connected by a hinge.

19. The method of claim 16, wherein step (b) comprises attaching the antenna to the internal
surface of the riser spider with an adhesive, then applying a protectant coating over the antenna.

20. The method of claim 16, wherein the radio frequency identification tags are directional, and
wherein the radio frequency identification tags are low-frequency 125 kHz.
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