OIL AND GAS RISER SPIDER WITH LOW FREQUENCY ANIENNA APPARATUS AND METHOD
BACKGROUND OF THE INVENTION 1. Field of the Invention 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 related methods for use in a riser management system that monitors and
manages a plurality of marine riser assets. 2. Description of Related Art

OIL AND GAS RISER SPIDER WITH LOW FREQUENCY ANTENNA
APPARATUS AND METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the oil and gakstry. More particularly, the
present invention relates to an oil and gas sm@@earatus with a built-in antenna and
related methods for use in a riser managementraygtat monitors and manages a

plurality of marine riser assets.

2. Description of Related Art

In the oil and gas industry, a riser is a stringigie between the sea bottom and ship
or rig. Oil and gas riser pipe strings are assethhising a device known as a
"spider.” The spider feeds and connects eachosedat riser pipe in the string.
Spiders can have different configurations. Someéesp are made of a solid ring that
the riser feeds through; some spiders are madempieces that close around a riser
pipe and then feed the riser pipe through. Foh eanfiguration type of spider, the
riser pipes are all fed into the spider in the sanentation.

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

string. The two riser sections are then joinedr®ans of a mechanical connector.

Riser Lifecycle Management Systems (RLMS) have keescribed, such as in co-
owned United States Patent Publication Number US3/8128138 Al, which is

herein incorporated by reference in its entiretguch riser lifecycle management
systems, for example, can provide asset manadestsod all the riser assets allocated

to specific vessels and provide a further breakdothose assets that are currently
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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. Oil 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 pip all fed into th ider in the sa, rientation. During, a typical field i [lation at
sea, marine%%éggggr%’pgﬁeen 2 ge;eeégid@i uré%llé ﬁtﬁﬁ%&%%ﬁ§é}éﬁj§f \é\f%%s@%}%% n%ce%fgj%]%ich other
at the riser spéder,alist rohumemiRissecheide dvnaintengnisdaienegtimeate) tf dhehameentswing, are
fabricated in ' ' ' r runni 0 , [0 iser
sting that s SE U (1B e B B s e LS A B
placed just cveoth sipidperationsdibielyssiosbby thpastispaedeas sk asumggyithdhtevdeisds sddtiens are

then joined . mechapical gonnector, Riser |ifec nt t MS) have
been descrigﬁéggﬁgﬁﬁé@nﬁ%o-%gﬁ @hﬁéd%té?e@%atbr‘i’? Iﬁ’%%ﬁ%%@o@ﬁ%%e?%z j%sg%llfml% Al
which is herghaiagepeatsy dig nsaandadiite, dntiexantleh adelaifdryetethadreageheensegswyms, for
example, ca vide, a rs ali | the ri et ! spegific v s and
provide a furﬂfi&bé%?kﬁv%ﬁ%ﬁ%ﬂ% a@%tgtéahgl atL[r% Cﬁ%@?ﬁ@ d%p oyed, aégeor?c?ﬁl@gé,l oeﬁi&ej out for
maintenancéntgongtioith tha@xfetedaetuenhizneea histlof updivneinipsameeulsdhadiitepaaces events;

an estimate ﬁ{;ﬁ(ﬁrﬂﬁ@}%éﬁ&ﬂ%ﬂ%ﬂ%&ﬁ%&&‘@@ ﬁ@@%ﬂ%ﬁ@d}@ particular riser asset; and an

estimate of t amount of operational life used particular riser asset, along with the details of
the most damaging events (i.e., a certain hurricane event). Such riser lifecycle manaf%g:ment systems

can include, TOdaXarkpRWA SEHIRNANtd636E 1AM ey IR dHPIARH FRlintaifiRIE pEiEonnel to
maintain ancheARMBRISAECH A EISpidalormationa ARl GRS GRY RBRS BQUY SR INipnance

scheduling and identifying a need for an unscheduled maintenance event. Today, known stationary
readers ass@¥IERBAARGIALer spider can interfere with normal operation of the spider. For example,

known designs can require contact of an antenna and tag.
Today, directional 125kHz RFID tags are being endieedin drill pipes and read

using a handheld reader in a manual process. [ip#ls have a smaller diameter than

riser pipes.

SUMMARY OF THE INVENTION

In view of the foregoing, Applicants recognize thananual process for reading riser
pipes is error-prone and expensive. Moreover, ppts recognize the need for
apparatuses and related methods for automaticalyimg riser pipes, without
requiring hand-held readers, manual processes, ntgrference with normal
operations. Specifically, Applicants recognizetthdow frequency (LF), stationary
reader antenna built into a spider would allowrrigpes to be read automatically, as
the pipes are loaded. Moreover, Applicants recmiine advantages of an antenna
for various spider designs, including both ring awd-piece spiders. Accordingly,
embodiments of the present invention advantagequslyide an oil and gas spider
apparatus with a built-in antenna and related nmi=tho Embodiments can, for
example, enhance a riser management system thatonsoand manages a plurality

of riser assets, e.g., marine riser assets.



Today, directional 125kHz RFID tags are being embedded in drill pipes and read using a handheld
reader in a manual process. Drill pipes have a smaller diameter than riser pipes. SUMMARY OF THE
INVENTION 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. 4 (ipienGe Wi e BRLaRErRRIRPRS ALY, ABRlgRa eoampa o ajpw

frequency ( lonary reader ahtenna built into a spider would aflow riser S e rea
automaticallpppsitatupipas arelozdea diselospaler (é\pplicertisakiyogfnizce thesdsaotagssdofring antenna

for various spjder i ncludi in tWOo-pie ide rdingly, embodi ts of the
present inve%%%%nﬁyﬁaégﬂ%%tﬁ%gﬂ;é&aﬁ (ﬁ?&ﬁ%}éﬁg’é) %%rd%%}égg@ u%§ xﬁn@g@uﬁ-iﬁgﬁrﬂ@ﬁna and
related methadsirEnebdidétneacsicanffdhexanpldyephtaepi ssetionanage e supignttadirsionitors

and ma”age%gtaP’AW%'ﬂ%Bf6iﬁ?£l@?So"ft?i’s%ﬁpsiﬂ%aéié‘&iHﬁgﬁ@%‘sﬁn%ﬂ%%“fE@c%ﬁ‘%é’éﬁéﬁ'gf

invention inc or example, arr appara he apparatus can e a riser spider to connect a
plurality of rithe pilbeadity titfndseurpipeassetig of BhkisappipatstningciUibe dsepsfgteactn leadhasitioned
to form an a r afi ' > plurali ' ine inns 0 rt the first
section of B P o L R O SRS oy o
riser pipe setgenpitheegisnatiikecantewhadeeodinganayoepditigsedlity dncdiobséantiaiyy
identificatio i?gﬂ 0,autsjdes of. rali isgr.ni j t ' ing an
oblong Ioopng tac ?é(? %lgﬂé& s@%’itﬁt%ﬁ% @g&ﬁ%ﬁn%%‘?ﬁrt Pal*% %E ?r@é%g S?Jﬁr?ggltf (é)]ft gé ?llsHegr spider
so that the atekowia fodwos i edibsurisgtispidssr spider. Embodiments of the present invention can
include, for example, a method of tracking marine riser pipe sections. The method can include, for

example, prexigiR@RIRINS Y AE! BFH ArRIHEBRYdACKEI FRERILRERARE N rierRYEP ieF Ly

associated with a plurality of riser pipe sections. The method can include, for example, utilizing a riser
spider to corRBEDthdIBRIr iR S8sEPPDe sERBoAEHIPRCaBsenTHINIR X FZWNipRr MARIT Be riser
spider can fosizy Aty BR YA G FReGeA iy Stieptiieaiine quaaiby AbriseisrIBe spdinassstrtegort the

first section of the plurality of riser pipe sections during connection to a second section of the plurality

of riser pipe WEBBIRIUTAEYREMIRRI QARG IRIGHRNFor ERE TR IR @aciPbeHRITINR i) IBNGdio

frequency idgr{ificalipriéads edrined m@qblm&ft}f‘gﬂ%%%@thﬁ% Bmm%%i;%}ﬁm ughathediser
ude an oblong loop att

spider utilizing an antenna. The antenna can inc ached to and substantially

spanning abBlRe&ifiBg arl RRAIRET SOIfEECBN RIS ShtRiasl thatltiit sRENRRLIINGRIYRIBbntour of
the riser spiggr&sppasineatoat AR EeHpYrteien samibtHe e inalHief rs & pipPlse aiBrshod of

tracking a plurality of riser pipe sections. The method can include, for example, for each of a plurality

of riser pipe YBERINSORRRSURY & PRIROBE CBBRLIRR it WAL Hfh RIPSIREEEGENCY e
identificationrgraideeRaditeaae uisideeirmpr apsadinte @AH af fRfEAIPLSBN Féifieagn antenna

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

separately ideRHHf €PN RIS MEIRRLAITBREITSSH Jiife 3eSHBIEFRINPPECRSSHRR JPERE Pty of
riser pipe seqlepspidet AHIRANG aATaHehig. ameblong irpcaiRe ef epiosysidegaiiatived to

and substantially spanning about half of an intesnaface of the riser spider so that

the antenna follows the contour of the riser spider

Embodiments of the present invention can furtheluitke, for example, a method of
tracking a plurality of riser pipe sections. Thethod can include, for example, for
each of a plurality of riser pipe sections, reagviiser pipe section identification data
from a radio frequency identification tag attache@n outside of and associated with
a riser pipe section utilizing an antenna durinée@ding of the riser pipe section
through a riser spider during assembly of a rigee gtring to separately identify each
one of the plurality of riser pipe sections frontleather of the plurality of riser pipe
sections. The antenna can include an oblong ldtached to and substantially
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spanning about half of an internal surface of the riser spider so that the antenna follows the contour of
the riser spider. The method can include, for example, determining a relative deployed position
location of the each of the plurality of riser pipe sections to form the riser pipe string. Other prior
solutions require hand-held 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, includin iders th e.made of two pieces
that close arcURT L e e R B G RS B RS bRt
which the feénllosegsathibadoatnagesf ofitberiseerspdens weilkasneltees whithdeill feecersrgpparent,
may be und .In. MQ i e _partic d iption o i i iefl mmarized
above may SRR B R L R e B PR LR e
drawings, wipigie feegtiansato dbthishmesdicaijpmsitiigto 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 SenRegs b Myl URGHSISeeiiies HERfilHeBMOPQILRERE-RNE biid FediSaRR GRS VIEWS Of

the directional fields of an 125kHz RFID tag and a reader antenna according to an embodiment of the

present inveiftigHeraavithigaratt pnafietinB P b hfisaiaPREEm dAt atERTIn g foPRd iEMeRERiRhent of the

present invegfionresent invention advantageously provide atisolufor various riser spider
configurations, including spiders that are madenaf pieces that close around a riser

pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

So that the manner in which the features and adgastof the invention, as well as
others which will become apparent, may be undedstimo more detail, a more

particular description of the invention briefly somarized above may be had by
reference to the embodiments thereof which arstithted in the appended drawings,
which form a part of this specification. It is be noted, however, that the drawings
illustrate only various embodiments of the inventiand are therefore not to be
considered limiting of the invention’s scope asmiy include other effective

embodiments as well.

FIG. 1 are schematic views of the directional fselaf an 125kHz RFID tag and a
reader antenna according to an embodiment of #sept invention;

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

present invention;

FIG. 3 is a schematic view of a riser and spidéusaccording to an embodiment of

the present invention;

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

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. 5 is a schematic block diagram of method
of tracking a plurality of marine riser pipe sections according to an embodiment of the present
invention; FIG. 6 is an environmental view of a system for monitoring and managing a plurality of

marine riser agsets Qocaidiag 4 81, EpRORINeNt A S BRI TIN BB RSB IRer
environmental views of a portion of the system for monitoring and Tnanaging-a plurality of marine riser
assets acconive secivesbohnaieny o6 tie erdsatitient ofdhed@n8astioperspective view of a riser

joint carrying communication and identification hardware according to an embodiment of the present
invention; angls. 6 is an environmental view of a system for itaing and managing a plurality

of marine riser assets according to an embodinfethiegpresent invention;

FIGS. 7A-7B are environmental views of a portionttod system for monitoring and
managing a plurality of marine riser assets acogrtth an embodiment of the present

invention;

FIG. 8 is a perspective view of a riser joint cargycommunication and identification

hardware according to an embodiment of the prasgantion; and

FIG 9 is top view of a schematic block diagram of apparatus according to an

embodiment of the present invention.

DETAILED DESCRIPTION

The present invention will now be described moly faereinafter with reference to
the accompanying drawings, which illustrate embadhita of the invention. This
invention may, however, be embodied in many difier®rms and should not be
construed as limited to the illustrated embodimesas forth herein. Rather, these
embodiments are provided so that this disclosulieb&ithorough and complete, and

will fully convey the scope of the invention to geoskilled in the art.

Applicants recognize that a manual process foringadser pipes is error-prone and
expensive. Moreover, Applicants recognize the nfgdapparatuses and related
methods for automatically reading riser pipes, withrequiring hand-held readers,
manual processes, or interference with normal djpp@sa Specifically, Applicants

recognize that a low frequency (LF), stationarydexaantenna built into a riser spider
would allow riser pipes to be read automaticall/flee pipes are fed through the riser
spider. Moreover, Applicants recognize the advgegaof an antenna for various
spider designs, including both ring and two-piguelers. Accordingly, embodiments

of the present invention advantageously provideiband gas spider apparatus with a
built-in antenna and related methods. Embodimeauts for example, enhance a riser
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FIG 9 is top view of a schematic block diagram of an apparatus according to an embodiment of the
present invention. DETAILED DESCRIPTION The present invention will now be described more fully
hereinafter with reference to the accompanying drawings, which illustrate embodiments of the
invention. This invention may, however, be embodied in many different forms and should not be
construed as limited to the illustrated embodiments set forth herein. Rather, these embodiments are

provided so that this disclosure will horaugh and complete, and will full nvey the of the
invention to fﬂ%@é %%‘uﬁgﬁ{.ﬁ%gg}tkh%gmggﬁ%&e%%‘gr’???é’ etgaaﬁﬁg)w%é?%roggg%ﬁb%é‘a&ﬁr% ﬁ%er pipes
is error-prongsandissgisnsive. Moreover, Applicants recognize the need for apparatuses and related

methods for automatically reading riser pipes, without requiring hand-held readers, manual processes,

or interferenge it RRIAIE! ARAEHRESARGEIGAN inRtcAIE RIRERY 3L 8 lavy frearangy (LF),

stationary reader antenna built into a riser spider would allow riser pipes to bé read automatically, as

the pipes arB@@tFﬁ‘@@g%é'ﬁ%@ﬁ@d@rfﬁoréo%ﬁk&ﬁpﬁ%ﬁ% rééd@ﬂé@tﬁ@%@%@ég 6P8n
antenna for yafious SRIIEHASSRNSHBCIHAth A ERY ﬁ’é\@.%%ﬂfe?ﬂ!ﬁ%fﬁat@ﬂ%rﬁ'@%, a

embodiments of the present invention advantageously provide an oil and gas spider a&;paratus with a

built-in anterfBARIARIRAGA #Rehwst B ketadhe taakkty BREAR Ik serfhahis seasklieithrddement
system that pof AN MARRERS aRERRUD BDIISAICRE?PEISyMPedFERS iselaesalfe&ibadiments

of the present invention include, for example, RFID tags, e.g., 125 kHz RFID tags. As illustrated in
FIG. 1, 125kREZ/RAAY tAds 73 HHAtGERArdtfdfral 2nBeias BRARIEE 087 BRSHHURGIED G&riHIAg Wfead field

203. As furthgpilystzated th 509 id diréeadfbaniania AQpIRLRICBE MM ire teiite RdRdads 71 so

that its read field 204 is directed toward the antenna ZO%EAcgordingl , embodiments include
directional RiBlY 8§ Willshfusira@adnimnara, euatipBie) 3Rt #eaYpifR8Y #RAARE tag's

read field Zoi%é‘ﬁﬂﬁ?&,t%PH%%glé%i%%ﬁﬁ&O&ﬂiBSdﬂﬁéﬁﬁr@dMS§ Yiadepd fieldnr@srvgh be
Y

directed inward toward the pipe 29 and away from any reader, including, for example, an antenna

embodimentYIFNiNReAS piiel. OBPREP 32aGhhieRTh@R s nHSESn AR 8HINSe BB W rWipe in the
string, Suffo%'ﬂ%@g@@\@é%ﬂe\wtﬁ?ﬂés% RiRg agdeis RAERESD haplineseralsamrirerpabsirface

205 of the spider 32 faces the a directional RFID tag 71 positioned on a riser pipe 29 and directed
outward. As REISHIGRIEAERSES AIE. 3 HRRENRLES!B2 tae FRUMEA /2 Bisises Bie 39FAiiht close

around a risgfilaRe? Y @RvhraenAcedstie firptRIRRItHItgh @ me spiders 32 are made of two
pieces 32A, 32B that close around a riser pipe 129 then feeds the riser pipe

through.

As Iillustrated in FIG. 2, embodiments of the présgwvention can include, for
example, placement of an antenna 201 on an intsurdce 205 of a spider 32, or a
portion of spider 32A. An antenna 201 embodiment mclude, for example, an
oblong loop that follows the contour of the spi@@; or a portion of spider 32A, for
example, an oblong loop attached to and substhnsalanning about half of an
internal surface 205 of a riser spider 32, or ald@@ degrees of the ring defined by
the spider. As illustrated in FIG. 2, one piecA3¥ a two-piece spider 32 can
include an antenna 201 embodiment having an oldmmgthat follows the contour of

the riser spider to thereby provide maximum reddgbi

Embodiments of the present invention include, fgameple, an apparatus. The
apparatus can include, for example, a riser s@@eto connect a plurality of riser
pipe sections 29 during assembly of a riser pipgagt The riser spider 32 can form

an annulus around a first section of the pluralityiser pipe sections and support the
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As illustrated in FIG. 2, embodiments of the present invention can include, for example, placement of
an antenna 201 on an internal surface 205 of a spider 32, or a portion of spider 32A. An antenna 201
embodiment can include, for example, an oblong loop that follows the contour of the spider 32, or a
portion of spider 32A, for example, an oblong loop attached to and substantially spanning about half of
an internal surface 205 of a riser spider 32, or about 180 degrees of the ring defined by the spider. As

llustrated in 1632, 9 RIPGE 24\ 95 R e ieee pider 3g.6a iclids an.anisnng 201 gmpqdiment
having an ob|ongﬁoop hat follows the c\{)nc%our of t GDI‘ISGI’ spider {0 thére y provide maximum
read_ability. Beﬁﬁuiméme@maliw@menmpﬁmwauﬂmmmam}sleaaﬁ rappdegm.eﬂwmaratus
can include, for example, “t%efﬁié’dd&rg%éﬁ}cocgg%%ﬁ@ G Qafe%ﬁcﬁgﬁ&Wt%@&%ﬂ?}&&%ar{'ag
assembly of a riser pipe string. The riser spider 32 can forny an annulus around a first section of the
plurality of riseitsiss s¥dienglaraityupposethpifiesssetitioa ditaeaptaraiiayasiiswl yipeaseotimzgduring

connection t o] t rality of_riser pipe lons :é\m:%ﬁr n | de, for
example, an%%?i%(ri}a 18&)% regﬁ a%%@%ﬁég%ﬁpﬁ%eaﬁ%nﬂﬂgﬁon agswf%%gfhe to
outsides of theqslggiligr slaritat gipe aeicivis RYoWsd e emid Wz iscludpiderobldwgdpppratizehed to

d substanti . . ; . :

follows the oAby euderdh AhESHe 2SRes B IR M R IEI T e

9) to attach thtcamasuafesenefitherspidarface of ottt 4a8ea protectlht 2B0qgretect tEIG. 9) to
tect th f ' Th t

protect the a&’i‘?é})‘.l}ga rﬁHhPHr%%%%r?%‘ﬂW%ﬂﬁ%t. j@ﬁ&f@%@@g@?ﬁ%@?ﬂ%ﬁ@% ge

spider. An exemplary embodiment can include use mer le polye erethe(r?ketone
(PEEK) or nepgianlizedine sogmekinyfesbbdéneppleations|udetheecmiboeicishys avadameent of the

antenna to U SRErEAR R PR ISEERT BB IR AR O LIBARRERGhES ASerRignd Dy those

skilled in the art. The apparatus canh also incl , Substantially stationary, passive

reader 73 ofGHib d@doeiveidentticaivnanysf (becarignnal GsHBY TtaNrogddw geatnalBmpperably
connected tQ, t | ! ARaLat iser-sRi include
two portions%g'gﬁ%néélat@p %?é%ﬁ%ﬁs% ﬁ%%&i@tﬂcnon oq tﬁéﬁgﬁ?ﬁty&cﬁfg r%%rrr)%?gteugcections

29 to form treaBrRIGRIY)Wlieeadr wdreanpAsEansaiiemympassive ctadenrauNisatice riser
spider 32 Caﬂé’dﬁ%ﬂ&é}%@ﬁﬁﬁc%ﬁﬁg%fng?é@ ‘éoé‘”?ﬁ@ifgeﬁgg@%rﬁgfiﬁ% %8-05&%61

Placement of the anténna 201 on't surface 205 o ows the tag 71 on the
riser pipe 290@Be¢tetitadhenadie’narough the spider, automatically and without manually bringing a

reader to the riser pipe 29 or the riser pipe 29 to a reader. In addition, because no direct contact

between the|Asgh BiRgds@eesdAREaRNGE 2hLdppaatirRadre HaRsesannn OB RIehEe

present invention do not interfere with normal operation of the nsertﬂipe strinq. Other prior solutions
Ity

require hand3ﬁ@1d%%t%%%%&ﬁe@%@%éﬁﬁlﬁ'ﬁe%m e plurality of riser pipe

sections 29 to form the annulus, with each portomprising a semi-circumference
of the annulus. The riser spider 32 can also deline two portions being connected
by a hinge 232 (see, e.g., FIG. 9).

Placement of the antenna 201 on the internal 1285 of the spider 32 allows the
tag 71 on the riser pipe 29 to be read as it mtwesigh the spider, automatically and
without manually bringing a reader to the risergp®® or the riser pipe 29 to a reader.
In addition, because no direct contact betweerritee pipe 29 and the antenna 201
for the reader is necessary, embodiments of theepteénvention do not interfere with

normal operation of the riser pipe string.

Other prior solutions require hand-held or stattgnaaders, and necessarily alter or
interfere with normal operation of the riser pigeng. In addition, embodiments of

the present invention advantageously provide atisolufor various riser spider
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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. As illustrated in FIG. 4, embodiments of the
present invention include, for example, a method 210 of tracking marine riser pipe sections 29. The
method 210 can include, for example, providing a plurality of radio frequency identification tags 71

attached to outsid f and associated with a . plurality of riser pipe ions (211). The method 210
Can inciude. O A g S S BA R RE RS R e e DB SR 2o
during assemlyig.of a riser pipe string (212). The riser spider can form an annulus around a first section

of the plurality of riser pipe sections and support the first section of the plurality of riser pipe sections

during CO””%iﬂmé‘?rétéﬁqﬁﬂf’ié‘?‘&t,i%&B%@H@'HV@UE&%@%{%@W%Jé‘,%?%%ﬂﬁéoéa”

include, for example, reading each 'of the plurality of radio frequency identification tags 71 during a

feeding of theel¥stididh ¢f SergliosaaisiethrfighiRBeSasEPBpiddre3matRthd h eatdnslif®1 3). The

antenna 201r6ap,AGIHIe BRoORIfNP4990:aIBFEEFIAHE %Hﬁﬁ#ééﬁ@ﬁ%t{??@%&%ﬁgd)f@“

internal surface of the riser spider 32 so that the antenna 201 follows the contour of the riser spider 32.

As illustrate ®PHSiHes Bf @RHoamerRFRed Wi A SiHEHYePHHBNRRIZIGDS dRdMplel REnfBaiBaD20 of
tracking a plyrRiityf fiRGNAMSSGEeIANTAS;: E{?ﬁzmstBOHs%?%ﬁﬁéﬂ@%ﬂ@&@ﬁ?@ﬁ!@réﬁgﬁfih of a

plurality of riser pipe sections 29, receiving riser plge section identification data from a radio frequency
identification &gJ PIPAtEERAEANS AR dutdide BT tEPORH AGi<EL Blpe HRRIBIELARARY an

antenna 201cguriRgrA BeanahdNg-HERE PAPE SESHERJRTEH AlleaHily It SRIEPTHEIRG ARSISENRR Of & riser

pipe string to separately identify each one of the F_Iurality of riser pipe sections from each other of the
plurality of riSEPPRSE SificpisSeetion b iiinalido OicHARReI SEE NS KRG Jospiestvedit and
substantiallysgRaming &R bRk IﬁFaimVBTEHSSéFElg% 3eei0THhe Hesihoridarsedhahérantepna 201

follows the contour of the riser spider. The method 220 can include, for example, determining a relative
deployed po8tRINARGiRABIAReedH BiarRlWRlivigf Fdisiensy Kenidirabondagim  Ihduisyt pipe

string (222). 3 feeding of the associated riser pipe sectionutiirahe riser spider 32 utilizing an
antenna (213). The antenna 201 can include anngbloop attached to and
substantially spanning about half of an internafezie of the riser spider 32 so that
the antenna 201 follows the contour of the risétesp32.

As illustrated in FIG. 5, embodiments of the présewention include, for example, a
method 220 of tracking a plurality of riser pipectsens 29. The method 220 can
include, for example, for each of a plurality afar pipe sections 29, receiving riser
pipe section identification data from a radio fregay identification tag 71 attached
to an outside of and associated with a riser pgxian utilizing an antenna 201
during a feeding of the riser pipe section throagtiser spider during assembly of a
riser pipe string to separately identify each ohéhe plurality of riser pipe sections
from each other of the plurality of riser pipe sag$ (221). The antenna 201 can
include an oblong loop attached to and substaptglinning about half of an internal
surface 205 of the riser spider so that the ant@iafollows the contour of the riser
spider. The method 220 can include, for exampéterdhining a relative deployed
position location of the each of the plurality &fer pipe sections 29 to form the riser

pipe string (222).



FIGS. 1-9 illustrate an embodiment of a Riser Lifecycle Monitoring System (RLMS) which provides an
integrated tool designed to improve the lifecycle performance of a marine riser through the application
of remote diagnostics, online asset management, and readily accessible riser asset maintenance
history, and to permit remote management of riser assets, with particular emphasis on riser joints. The
riser lifecycle management system includes integrated hardware and software/program product
Component B £ AR ed N BRI SPicRes RUEIE AR IREAIT Lo0 e oo s database
can store asset Information on every riser f ecycle management system equipped riser in the world. It
also can pemiiticlapstsidgsaaisenagsatetoioob ne sigesel to amptiier Whilyaetqaiiy mbhistaricadata. The
vessel computers, in.tur tri mﬂé r r &f d X e iser asset.
The rise oL B B SRR BERES ol SRRl D S e
Such acquisitiuth ¢eadilyludecgatibléingisensasseta miitpheing thit@lada, tangeonimueicating it

through the t e ile allowir 1y ﬂjﬁ: t le ff (o] ce. The
data acquire%%ﬁ%éﬁ’#ﬂ)ﬂnﬁeﬂ%g c%s gé}]gév%ﬁeg go\frlt?ﬁ{regfiser sgﬁ.@gﬁh?gﬁlgbrgt&%ﬁégp
embodimenﬂsi;‘e)tyh@ smeageams@mmmfdnmlmwmaed mammewaﬁor
control of an AsFREIAIGA HISEI S.\'/%?Hi'a(? YRR Ol Eafﬁda;ﬁlé:dgébgsg@r r38 Sodiggser
Ilfecycle management system includes portions onshore and portions at each o e vesse
locations. Agustrated inTHG. 8athbaratioarnf steyeisassieicyeiemrmaliagaaant iysteliedydieated at an

onshore or %ﬁgﬁéﬁ% é?&ﬁti%algéé%%aﬁ%? @&%%ﬂ&@g‘é&%ﬁ%@ﬁﬁer | ?ért?ﬂr SRIGlY

manage riser ass orap urallty arate ve . CatIOIjS. . | ecycle management
server 51 poaiigtetiomcomenisissgbiovidnethensioite |oekinitgheionoudriation TheweesSd. The

riser lifecycl t.serv 2 ingl 0 %éﬁ 0 u e
processor 5 .Tae ngrflzﬁyt %ﬁtﬁﬁé%ﬁg%opg(gﬁéeﬁ%ﬁgra %rr&c% ugﬂz%%@%isréﬁli g:c)}/ile
managementiS§st@ss8d carl Bisoiseiuditesydita wanagrive®3 sysisanelicisltye peoides dia on every

piece of riseé@[ﬁ%%l%ﬁ“@@ﬁg&rb‘ﬁ%sﬂ%ﬁ%?g%%HE’P%%@ ? g@@gﬁ%ﬁﬂ%@&%ﬁ&fﬁéﬂ& Syl The

data warehouse 63 Is assessable to the processor 55 of the Tiser litfecyc agement server 51 and
can be implefatntaaiitipiardngateat stttwase b eanaaMbieatioi ibleaboh a et £ Naren disEo63 can

include at leget.80p GRS UGH 4R S SR EcpbC R Siae @RseiplHIcnter aaially of ser

pipe sections 29, i.e., riser joints, and other riser assets of interest deployed at a plurality of separate
vessel locatidfBeTHS £ssdhmitiBeattinsesaicrrd fonetken prRetRSpHAM GiRlse DrEMIREH uPNber,

relevant maf@fﬁ%HWﬂQrﬁ%C%fjstﬂP%&@?&%' PEaRedyEss: ARl BLRRRNER] S TSRl N

detailed information on the nature of the maintenance), just to name a few. This information is
generally kejRaintRoaneeisadifRicoeriPlpaae ARGACIHRE FERT Qi IYHEBT. manufacture or
maintenance. The database 65 can also retain deployment and load history information, which can be

acquired autaEgfiratyi&@m sbigimasd zampgiessd Blogriatker gaeh fiapalieskHe syanagestent
system equipped vessel 27. See also, e.g., FIG, 7A. The riser lifecycle management system 30 can

also include 'S&1955 P OERBR AnshQireAnshPREiNS aheachBkesebiRraianssuAs LIS dnication
medium 95, gesgabes! hﬂéeiﬁoﬂfhﬁl rigEEliéeeEle Menage MentaYsiens 3tepaealsedacturet ian

communication with the onshore communication network 53, a receiver/transmitter 54 providing, for

example, safIROFAEPHITH CRIMEIFGS 19 CPHRI Mty AN ICEARRINHM G RARI QA $2EARIEE el h
having a recpiviestsRnamaigsd4isEhedsetdifayal o rRg SRSHESYEO8I 30 CamAS QST dor

example, a global communication network 61 providin%a communication pathway between the

shipboard cORBUIERSYS!SMRARAYRRSALRRVEE St PP HHARL ISR HRACAHAN AL 88 9Rver 51 to
permit transfigcal HReH 85aehifEEIRIIP ALAMIREBRther BBipleaife MRMRG S b Rnskive riserdida cycle
management server 51.

include a processor 55 and memory 57 coupled t@tbeessor 55. The memory 57

can include, for example, program product 120. Tiker lifecycle management

system 30 can also include a data warehouse 63hwdain store relevant data on

every piece of riser lifecycle management systenuipged riser components

anywhere in the world. The data warehouse 63 3ssasble to the processor 55 of

the riser lifecycle management server 51 and carinjgemented in hardware,
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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 processgy 45 of a shi r mputer 41 is-also pr vidsﬂ ich.can b edt re asset
information %??évg% Fof the éﬁ&%@%@)ﬁs&gﬁﬁé 313?:) oi./‘?eig%from é\gél \gegéﬁl '?ﬁl}ézecﬁtggs%e%?iﬁﬂ%rmation
can include dsetrglizeelatifibasentdatzgnfgrgintalspioy metwrmtimrdtioa dataabtydaisesgoint load

history data. AlSO | jcatjon with.t iphoar aunication n r '
receiver/trarg%%[térréﬁfégg\% ih'g'fefbrmc\g%rﬂg égéaggfﬁtg-t@%gg@%r%% lﬁigﬁﬁ%%%%%@w%r%dfa%ﬁliﬁes. As
illustrated in phEITR ofreepseatifemadel iumatigem e sy sdietd@idan aatiudelofishtmeakdlting/eand/or
production syste | ing oyed riser pi n defin Iser_sying: xtending
between sub@éar@vé#hel@lﬁﬁ%gské% %%gz!md a Egltrlng@gﬁéﬁzﬁéﬁ%@wgﬁgﬁ%mp@%@ﬁ%ﬁicauy
positionable pessslUTds: fpdraltringia@®ircdesonitip@dieledgiadnsiorjutien2oncthmpatacetogether,

includes a vy TSNS facon & Thcr oo Soe P o L O e

32 positionetsat hieoydean@sEgsaminhs g amadfeall iy Breadufaeidreherrivainigiranes. whee riser
int : bei : : . . .

Embodiment s eaa oo e AR st e R b 57 i
includes a teassiviiied sysemadsllychiesd shipiwalskcampalpidathte d Hrwaithpiseidbteoptielateral
load resist i | jed j joning ring 37 attached to th
oad resisianie AL YGRS aanipBqpisleTbeapac 9.8 Sjagrdensioning ring 37 atiached o the

top of the riser s A embodiment resent invention, the riser identification
and deployment data for each riser joint 29 (or other riser asset of interest) is communicated, for

example, to HEskisBodHE S URANROBINRTEa Y BE A ta?Ps 56 a A HiSSTe, RIRRBRS UMD or tag

71 (see, e.9mickaufaMepilitnaAEARGSRARIIOT ZthAnd AibalRRaHRIaRsIe iSditghegsmple,
mounted on deck or otherwise connected to the vessel 27 at or adjacent the surface of the sea and

operably cof[Searteest ereivise in communication with the shipboard computer 41 through the local
shipboard communication network 43.

The riser lifecycle management system 30 can aslude, in communication with
the onshore communication network 53, a receiarémitter 54 providing, for
example, satellite-based communication to a pliyraf vessels/drilling/production
facilities each having a receiver/transmitter 4Zhe riser lifecycle management
system 30 can also include, for example, a glomahmunication network 61
providing a communication pathway between the siapth computers 41 of each
respective vessel 27 and the riser lifecycle mamage server 51 to permit transfer of
riser asset information between the shipboard coenpull and the riser life cycle

management server 51.

As illustrated in FIGS. 7A and 7B, the portion dietriser lifecycle management
system 30 located at each at each of the vesdetcaiions can include, for example,
a shipboard computer 41 in communication with aala&hipboard communication
network 43, e.g., LAN, or local area network. Hmgpboard computer 41 can include
a processor 45, and memory 47 coupled to the poces. The memory 47 can
include, for example, program product 120'. Atsteane database 49 accessible to

the processor 45 of a shipboard computer 41 is @isvided which can be used to

-10-



accelerometer data, etc. imposed on a separate one of the riser joints 29 forming the riser string 23, a
riser joint load data receiver 93 mounted or otherwise connected to the vessel 27 at or adjacent the
surface of the sea and operably coupled to the local shipboard 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 providin ommunication, pathw tween ea f the jpint
measuremersl% ?ﬁgtr%%r%é%tl ﬁ(gﬁ?gg 1 %rn%%ge rlosg]r j(‘;ﬁ‘irﬁ1t Fgglcﬁ}ﬁé?g rg(c)%ﬁlser%gf %@gggﬁoamwgagr column
associated wigisské 2i5eiStohg 23 tTihto meatsuraras nnohsde nesiti derdifiiestiob catadeteemipiathe
magnitude O&é@?oyr%%%mﬁa_e%%ggﬁﬁ ”@%Ei“f'ﬁﬂc@ﬁSe‘%a' &lﬁtelﬂh%%ﬁgnﬁ%?& of e8RS at
various locations on the riser joint 29 or other’riser asset. Examples can include excessive stresses,
deflections, aocamuaiicatsmndviidh frdvuerslyipiteandtinganessasatiencrossklovwd hotisn dae to, for
example, vo ' ibration, ca orfice erg.are . der which
the riser stre%i%s‘oc‘:geﬁ]ﬁ%gér/n@@éﬁgg : ﬁgﬁg é#lbf)é}i rr%eyn%,ﬁ}@eg 'rlésﬁéiir3er &[%S%L#zﬁlg@?ﬁeuaﬁa%ﬂg I.’Z(g[r?sor 103,
since convesishofestegitititsta to stresses is fairly straightforward and can be done via a relatively
simple computer program element. Alternatively, the riser dynamics can be obtained via

accelerometgs,i\RiFBepyeak e PR Q%BP"E?%%%E@ PREGEAHENE K/SFORVEIEIAM0iMAiRIEA! stress

from which the operational (e.g., fatigue) life can then be calculated. The load data sent to the riser
lifecycle marfiigEen0sdlioer 81okah BEORHEHREr PaRIRE2dr dBENErRPRPIBYEOsTIEsEcRIRE Ple

shipboard C‘HBHHE%"[&ld@I‘irﬁﬁ%‘ﬁ ideraafHigio IumdhanipgeRinsebuRe (HrrUBRliEIBMDEAR

instrument modules 91. According to an embodiment of the present invention, the 'sensor 103 is
carried by a thiPaRENVESRINToHECH ASINTRT SBRAMPIvhicH eI P eeiianaiecveatay déid®mine the

deflection in e sfligl i hraRadMAGER O RtiRaNGIRITPIALAEEIH IRBIAB caBalso

include various methods relating to monitoring and managing a plurality of marine riser assets. For

example, theSAPBEarA:-Gninlied SepgR S5rRRE IiraRt iayihagr I iledantihrcotdelNggs. If a

duplicate asggkiserepprigeidés dsipefragy- InahiteNdne Hikd e atedvessing sengys, the
same riser asset may be scanned multiple times while being landed on the spider 32 or during the

normal cour®SHNNMRHORS R HSET tRRIPRE R4 PP HHADRHIIPRRYAURGE Tt83i8régiRiing

duplicate reqeigs:9r @upligpis aaelsivatngirm greselaciad iua jBeradchorBodiesaipPhiagarparatuses
and associated methods according to the present invention provide several advantages and

enhancemeOKRREGEYNBING EIFEYR OB AigEiale Sy skemPag e PiskahipR PERSSSliments

provide for auipsRaBaadypRANSHWEREfiFR]iandagd andivpId e SHeiesEdraiangd haBReidreaders,
manual processes, or interference with normal operations. That is, embodiments provide a low

frequency (LENSRRIBAFYTERIAREHED AR iHte QPREGHEEPIRAB 3N BF YifES1HBY read
automaticallystasaihp fiPessisifRe tAFRHJBrikQraaisihif aiadiyCapplizetien Widh R s esHERRYRI

management system 30, embodiments of the present invention can track marine riser pipe sections to
thereby enabR&rY SHAERLHIRHE QRGN AGHRS i3 Ador of both routine and unscheduled

maintenance events. A routine maintenance event is one that is scheduled sometime in advance, but
may have befrtardachbtolcad dmbaylimtarmeatitne npfes elatahasatide vissehiedunigicatntemhce event

is one associated with an unexpected incident. For example, one or more riser jpints in a string that
nas been suBRRAMET HAG HR by 2 Hlrfiskhe R Adoh ol (YR ML S ird iU EFiaVel Yequiring
an inspectios@hthanisatgdjrfbatctkenvels), eatielstipbbaardcemapiddieropanstof waaty suamre ashigh
degree of confidence that th aining riser ets are suit for.maring deployment, redycing the
o time At S0P h e Bl thidng e et & P CSITETERF S BT RES: Bink

29, and an appropriate reader 73, for example, teduon deck or otherwise

connected to the vessel 27 at or adjacent thecsudaithe sea and operably coupled

to or otherwise in communication with the shipboeotnputer 41 through the local

shipboard communication network 43.

Further, the system 30 can also include riser joieasurement instrument modules

91 each positioned to sense a load representedtram,sriser pipe curve, or
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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,

boen dosorteSTa A gN i BB elan T SBua ot B R T R ae R,
be apparentyisewstrarg tBat variseis jmotlificatidatoaret eiv@nges ot be mdewiddinaheespii &md scope
of the invenygn 3 degesibed i g kusaring WealslPhalibiondraby  BlbRdYo the local
shipboard communication network 43 to receive Idath for each of the deployed
riser joints 29 from the riser joint measuremenstimment modules 91, and a
subsurface communication medium 95 illustrated asviged via a series of
replaceable wireless data telemetry stations pmogich communication pathway
between each of the joint measurement instrumenlutas 91 and the riser joint load

data receiver 93 through a water column associaidthe riser string 23.

The measurement instrument modules 91 can detertinnenagnitude of the loads
imposed on the riser string 23 to calculate the mtade of the stress at various
locations on the riser joint 29 or other riser assEéxamples can include excessive
stresses, deflections, accelerations, and highuémecy alternating stresses in a cross
flow motion due to, for example, vortex induced raitton caused by vortices VX.
There are a number of methods under which the sisesses can be measured. In
one embodiment, the riser pipe strain is read séresor 103, since conversion of
strain data to stresses is fairly straightforward aan be done via a relatively simple
computer program element. Alternatively, the ridgnamics can be obtained via
accelerometers, which may require a more complexfseperations for conversion
to material stress from which the operational (dajigue) life can then be calculated.
The load data sent to the riser lifecycle manageémerver 51 can be in either raw
data or converted to local stresses by the shipbo@nputer 41, or some intermediate
form if some processing is accomplished by theumsént modules 91. According to
an embodiment of the present invention, the seh@8ris carried by a thin clamp-on
composite mat (not shown), which can be used tarately determine the deflection

in the riser joint 29.

Embodiments of the riser lifecycle management sys3® can also include various

methods relating to monitoring and managing a [ityraf marine riser assets. For

example, the shipboard computer 41 can compareal@ @ith the list of recently

recorded tags. If a duplicate asset is reporteds disregarded. That is, when

utilizing automated reading sensors, the same aseet may be scanned multiple
-12-



1. An apparatus, comprising: a riser spider to connect a plurality of riser pipe sections during assembly
of a riser pipe string, the riser spider to form an annulus around a first section of the plurality of riser
pipe sections and 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 an antenna to read a plurality of radio
frequency identification tags attached to outsides of the plurality of riser pipe sections, the antenna

comprising an ohlong. ttache nd,substantiall in If of an interng|. surface of
the oot spiol e DS e e G S o P A 0 s R i .
wherein the Asesuspidérepnafeised: handlingponicedutes tagEiketistegardiogrdlieditstreeotids of the

plurality of riser pi cti t h | rtion comprising a semi-circumference of
P T

the annulus. apparatus of Claim 2, portions are connected by a hinge.

Embodiments of the apparatuses and associated dseturording to the present
invention provide several advantages and enhandsminthe context of a riser
lifecycle management system 30. For example, emimds provide for

automatically reading identification tags on riggpes, without requiring hand-held
readers, manual processes, or interference withmadoroperations. That is,
embodiments provide a low frequency (LF), statignaader antenna built into a
riser spider that allows riser pipes to be readmatically, as the pipes are fed

through the riser spider.

In conjunction with a riser lifecycle managemensteyn 30, embodiments of the
present invention can track marine riser pipe sastto thereby enable the system to
notify automatically an operator of both routinelamscheduled maintenance events.
A routine maintenance event is one that is schedsdenetime in advance, but may
have been aided by load history information in ttetabase. An unscheduled
maintenance event is one associated with an untgewident. For example, one
or more riser joints in a string that has beenexttbd to a direct hit by a hurricane
may reach a preset fatigue life trigger level, reqg an inspection of the riser joint at
the very least. In such a scenario, the operatouldvhave a high degree of
confidence that the remaining riser assets arealsmitfor marine deployment,

reducing the down time associated with inspectiaih® entire riser string.

This application is related to co-owned U.S. Pabimt 7,328,741 B2, titled "System
for Sensing Riser Motion" issued on February 10&@&nd U.S. Patent Application
12/029,376, titled "Riser Lifecycle Management $yst Program Product, and
Related Method" filed February 11, 2008, each ofcths incorporated herein by

reference in its entirety.

In the drawings and specification, there have bdmsclosed a typical preferred

embodiment of the invention, and although spedt#ims are employed, the terms are
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4. An apparatus of Claim 1, further comprising: an adhesive to attach the antenna to the internal
surface of the spider; and a protectant to protect the antenna from an ocean environment. 5. An
apparatus of Claim 1, further comprising: a low-frequency, substantially stationary, passive reader of
radio frequency identification tags, the reader operably connected to the antenna. 6. An apparatus of
Claim 1, wherein the radio frequency identification tags are directional.

used in a descriptive sense only and not for p@paos$ limitation. The invention has
been described in considerable detail with speaiiference to these illustrated
embodiments. It will be apparent, however, thatous modifications and changes
can be made within the spirit and scope of thentiga as described in the foregoing

specification.
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7. An apparatus of Claim 1, wherein the radio frequency identification tags are low-frequency 125 kHz
tags. 8. 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; utilizing a riser spider to connect the plurality of riser pipe sections during assembly of a
riser pipe string, the riser spider to form an annulus around a first section of the plurality of riser pipe

sections and el r i tion of the plurality of riser pipe sections during connection to a
second section aufhpéjp%cgﬂw%ﬁﬁsgér 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 utilizidg an afM®ARRAfAEUGH RITARM®RYPrising 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 spidgfis8r Apirthes! &bkrath 3 prareindhesisepridensamipiieeassembly of a riser
pipe string, the riser spider to form an annulwiad a first section of the plurality of
riser pipe sections and to support the first saabibthe plurality of riser pipe sections

during connection to a second section of the phyraf riser pipe sections; and

an antenna to read a plurality of radio frequendgntification tags attached to
outsides of the plurality of riser pipe sectiorige aintenna comprising an oblong loop
attached to and substantially spanning about Ha#fnointernal surface of the riser

spider so that the antenna follows the contouhefriser spider.
2. An apparatus of Claim 1, wherein the riser spadenprises:

two portions that together close around the §esttion of the plurality of riser

pipe sections to form the annulus, each portionp@img a semi-circumference of

the annulus.
3. An apparatus of Claim 2, wherein the two podiare connected by a hinge.
4. An apparatus of Claim 1, further comprising:

an adhesive to attach the antenna to the inteant@ce of the spider; and
a protectant to protect the antenna from an oceainaament.
5. An apparatus of Claim 1, further comprising:

a low-frequency, substantially stationary, passingader of radio frequency

identification tags, the reader operably connetietie antenna.

6. An apparatus of Claim 1, wherein the radio fesgry identification tags are

directional.
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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. 10. A method of Claim 9,
wherein the two portions are connected by a hinge. 11. A method of Claim 8, wherein an adhesive
attaches the antenna to the internal surface of the riser spider; and wherein a protectant protects the
antenna from an ocean environment. 12. A method of Claim 8, wherein the step of reading each of

the plurality 9f radlo fre§§'§ f |denT}|féﬁ% Ian, tagw1 rthe hlgcrl I w %J?ng ﬁut% ﬁ ntlaIIy
ra

stationary, passive rea lo frequency’ |den atlon tags t ropera yco Récted to the
antenna. 1Bw-tresthedayf TA&ikHZ, taperein the radlo frequency |dent|f|cat|on tags are directional.

8. A method of tracking marine riser pipe sectighe,method comprising:

providing a plurality of radio frequency identifican tags attached to outsides of and

associated with a plurality of riser pipe sections;

utilizing a riser spider to connect the pluralityrser pipe sections during assembly
of a riser pipe string, the riser spider to formaamulus around a first section of the
plurality of riser pipe sections and to support fingt section of the plurality of riser
pipe sections during connection to a second sedcifothe plurality of riser pipe

sections; and

reading each of the plurality of radio frequencgntification tags during a feeding of
the associated riser pipe section through the wp&ter utilizing an antenna, the
antenna comprising an oblong loop attached to abdtantially spanning about half
of an internal surface of the riser spider so thatantenna follows the contour of the

riser spider.
9. A method of Claim 8, wherein the riser spidempoises:

two portions that together close around the fiesttion of the plurality of riser pipe
sections to form the annulus, each portion compgisi semi-circumference of the

annulus.
10. A method of Claim 9, wherein the two portions eonnected by a hinge.

11. A method of Claim 8, wherein an adhesive atadhe antenna to the internal
surface of the riser spider; and wherein a protecpaiotects the antenna from an

ocean environment.

12. A method of Claim 8, wherein the step of regdach of the plurality of radio
frequency identification tags further includes awdfsequency, substantially
stationary, passive reader of radio frequency itleation tags, the reader operably
connected to the antenna.
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14. A method of Claim 8, wherein the radio frequency identification tags are low-frequency 125 kHz
tags. 15. A method of tracking a plurality of riser pipe sections, the method comprising the steps of: for
each of a plurality of riser pipe sections, receiving riser pipe section identification data from a radio
frequency identification tag attached to an outside of and associated with a riser pipe section utilizing
an antenna during a feeding of the riser pipe section through a riser spider during assembly of a riser

pipe string tg separately identi h. ong of lurality of risef pi i from h gther of the
plurality of r%ég’r' pipz‘ sg:?%r?é, féwf:%qrﬁlé%nn% c%}ﬁn%ggﬁn%]grlpgél§ngeé§%ﬁ§§égﬁ§g @r}ir%aisul%{santially
spanning abduebédine.an internal surface of the riser spider so that the antenna follows the contour of

the riser spider determining a relative deployed position location of the each of the plurality of riser

pipe sectiong fo form theiser (RGN wir&imeib od b Feimehte NitRigiBiNa gS ar Shier

comprises: two portions that together close around the first section of the plurality of riser pipe
sections to fHiAYRE@hAARIKHEA@IPortion comprising a semi-circumference of the annulus.

15. A method of tracking a plurality of riser pipections, the method comprising

the steps of:

for each of a plurality of riser pipe sections,ai@ng riser pipe section identification
data from a radio frequency identification tag eltted to an outside of and associated
with a riser pipe section utilizing an antenna dgra feeding of the riser pipe section
through a riser spider during assembly of a rigee gtring to separately identify each
one of the plurality of riser pipe sections frontleather of the plurality of riser pipe
sections, the antenna comprising an oblong loopclatd to and substantially
spanning about half of an internal surface of tiserrspider so that the antenna

follows the contour of the riser spider

determining a relative deployed position locatidrtte each of the plurality of riser
pipe sections to form the riser pipe string.

16. A method of Claim 15, wherein the riser spiciemprises:

two portions that together close around the §esition of the plurality of riser
pipe sections to form the annulus, each portiongimg a semi-circumference of

the annulus.
17. A method of Claim 16, wherein the two porti@me connected by a hinge.

18. A method of Claim 15, wherein an adhesive h#acthe antenna to the
internal surface of the riser spider; and wherepmaectant protects the antenna from

an ocean environment.

19. A method of Claim 15, wherein the radio frequeidentification tags are

directional.
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17. A method of Claim 16, wherein the two portions are connected by a hinge. 18. A method of Claim
15, wherein an adhesive attaches the antenna to the internal surface of the riser spider; and wherein a
protectant protects the antenna from an ocean environment. 19. A method of Claim 15, wherein the
radio frequency identification tags are directional. 20.A method of Claim 15, wherein the radio
frequency identification tags are low-frequency 125 kHz tags.

20. A method of Claim 15, wherein the radio frequemdentification tags are

low-frequency 125 kHz tags.
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