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The marine drilling riser also permits control of the well should the BOP stack have to

be functioned. This is typically associated with drilling through a zone with geological fluid
pressure that is substantially higher than that which the drilling mud can contain. During
such events, the BOP is functioned, and well control is re-established by pumping an

appropriate density mud thought the kill line and eventually circulating it back to the surface
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during running and retrieval of the marine riser to dampen the pitch motion of the vessel, and

a marine drilling riser spider used during the mating of each riser section to the next.
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Some locations around the world, such as the West of the Shetlands and the Gulf of

Mexico, offer unique challenges associated with strong currents. In the Gulf of Mexico, for
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In view of the foregoing, embodiments of the present invention advantageously

provide a system, program product, and methods of managing riser assets, especially riser
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cntlcaf %Qear"slﬁf %Fﬁ;on 91%‘: Ut Xcef B&L qm?ﬂlg IHBmEltl %Péﬂrs]gh%dulmg and
per sonne a n-an (1 ca
identifymg aakedfor aramdcltekla]bd mm‘maﬁramentbot h r out i ne
mai nt enance scheduling and identifying a need for an
unsErh‘mﬂuhexds nfitha tpessemtdeveatien blso Brovoldi ansystes:, pfogtame product, and

BBl SRR BT P Bp L AR s s
criﬂidﬁf/ﬁldif&ttlmnnuﬁntuﬁngs mlforamﬂﬁt, andiivhick natnmewlde fite@apabilitg to properly
ri.tical/rel factur nf ormati on, an . ch
a1 g Y AP TOUP T GO CBRERPY Pyt g i Mstory
inta26S Binbodithehd Aff tHehRysehittinvaigionalse grdvidena gpemy @f@ﬁim bﬂ)duct and
anogt h r vvlth their hi storyvqlnta t.. Enbodi me]nts of
mefiogs Bch; GRPRTPTEHh 28S SBFBVICHE? dsrz s dpRigygPento peﬂm" the

detBinffd#oh of Wh@renﬁlt RO A5te¥VBb16#n Cealdh PER \hksdewas focifed SdrafP particular
for each riser asset deplwyrrent to . permt the
driliiag epmpagD: HIFh SRk BiTR Provide the uses vitp TfgTmatian torgeppstruct a riser

strib %@ﬁﬁgﬁ%@ﬁ o?"@:ﬁr PRl L AefIOfmaNYo Mdfehy ardide réd dshdt Performance
canpai whi ch can, in turn, provide the user w.th

and g moaﬁomeg .+ ddhedimants; ofathe ipsesentsipyqngign also provide a system,
prog'%gf SR @ the@od @it AR GIOW Yhddr 16 i g?ﬂémérpa §Ja6i%8 Bi¥er joint

Ze r| ser asset perfor mance ana erred
at popsctficopesitipn @eitbddlaes the wer stiagpfos sasaple.nkesed po@n Ampynt of

opegétgo\ﬁgﬁff %vﬁ)éﬁfee(%ma‘?x{lﬁ r fb‘ineFJ r@‘}iy Gh orddP & ARLR eré?ﬁ 36Hks having a

user to o osition a speci
highi agreuny of mermlld lfp e&maﬁmng it riseosirifgl dertls) exabtmﬂgtq ¢ngounter a

r. st
e S ot B AR A RoP TR B ot
and methodeof tnanagmgcﬂmea assets,ewsppcmllyt 1$seh mmts}gwlaclh inghida poavisions for

o R Db P U e

and e cqit®b eisdr geffomitinc® Suchl e&pfq@ reastple, @hayaicemterngogiraminduced
product, and nethods of managing riser assets,

vibzatigac al | y riser j oi nts, which include provisions for

confrollin rtenlo stemt.o extend t
CooMefs SRttt hipaniat, o ha e R Bl G STy B tfeoyete
maf@fthiedl sydtae rfop&ﬁ(ﬁrﬁnroﬂﬁ@ cAd Shathghs, afgliratiyaoPlmarinehsiser assets

encountering vortex i
posmon g{é at one OT more separater}ijoatmg vessels each generally having a floor, a well bay
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vi bration. Mre specifically, enbodinments of the

present invention provide a riser |ifecycle managenent
way@bamsdor nonitoring and nanaging a plural i tpCDS2009/033826

marine riser assets p05|t| onabl e at one or nore

ext%r%gngtﬁérgt ugﬁ L 101 ¥ rdS co %ng {‘uglcwl % Jlg?l tﬁe vessel, and

ayex |ng hé?e roug
a shipbgaid a«nﬂputmmrrmahnoatnomaithﬂhddocairshlpbdarb)comhmnwe&mehqmork

nd hi pboard co ation th
and o1t PRSP b Thetiory [ R BE RoR Bfebsidh Py P onprating
ins{PUcHiORS #@fein. aMlie NpstEMhY accotdiigetd 4D eimbelipecestheorprdsent invention,

t.or eratln instructiaons therein. Th
incig e TGk B T BTG TSRO FrP PO RS i oF HOBSTT f, well bay
and dietablemuploe to/ths Sidpboatt d’drrﬁﬂfmdaﬁbxﬂhetw&&niﬂdf d 1§1ﬁ1fa11@rbf riser joints

sensor, posjti one .at or adj nt th
cargyg %bvimfl mneler fegfor ﬁlsplgmbg%g%dh% ﬁ? éﬁm *bﬁser string. The
systegt VR Klso 3ud® P ity ©Y riBér Joirk Sheab@bméd ifsfuinthNghodes each
identification jndicator, deployable fromthe vessel

positipned fonsepsers logd impropqdy 2 SPReale e e’f}rﬁhe RRuaits of deployeddses joints,

and™ Hé’e@j dlﬂt¥oagfdafa' 18&@fvet @nﬁ&ct@@@%ﬁg@%ﬂ& ok H@Meﬁmﬁ@ burface of the sea
nmodul es each positioned to sense a | oad i nposed on a

(i.es ensaitigned ntheorelt hay, i Loamactedl tofa deqs| joipe adinpept the surface) and

opére@dlf tc%u;\a/l@(p Qo 3hé 11581 éh%bg%'g ln&ﬂgrﬁgﬁgaﬁo GeRIoYE "o CIQEH‘\%C ket or

essel at or a e sur ace O t he sea
multiplexed lqad latei fomeagh iofi thehéura}etbflof desloyedirisenioimcfrend theoplarality of

5 P AR BB 196k . RERAPIY Ak o

ther glomlitye ofl rise@ cjoind rmmllrbmpit exethnent dnadales ebtablishax lvomfmunication
patBTv%yr t%f l I ; er COllll‘gll’el 8&?th ‘rVthﬁ%r rlsgl sptrtlﬁc’gn];tr ?umrrteﬂte
o le sysfe-lr;lh %}so lgﬁu(}els or%sre]} aésgtagla?%eﬁte rg%r\é rp]%ﬁlgct 5 t1n the

of e™plura riser nstrunre
memogubiethe ehipbdakd sdmlmmrdmmumntomndanamgd; h\pmraltth roﬁ ugeh aasets. The
ter colturm assgatedvvl ht e riser str.in ¢ ted
Ve%%sswaﬁ L IRERLI N RQBAMR PAuck 30 iy a&‘é‘ﬁ‘\‘e"ﬁ‘f’“%}‘% ¥e "ﬁ‘m execute
by i shiptioasl edmghtdr cduse theemlﬁbpaﬂf cdnipites b plotfaiht vardous Uipetations

} noni t or and. of. ri.se ssets. The
inlyiggdrec g oL RO EAG BB TR P GLisE g on sensor for
each® kﬂg@ﬁurglmbf Hedr s darta! dem?ﬂxeﬁ')fﬁiﬁuthe d’esbyl tb litm the nser string,
pboar cnrputer cause t esl ut er
ancﬁ%‘amraanmlgj%ﬁ Biye depieyed PrgHen Oﬁ%ﬂoa e.a %ft P#@ralhrys%fﬁieployed

nsérgblﬁis Wit tHefiseAdthng) URd Fesbd] Qe et "rﬂaﬁ@%’enieﬁ! ﬁﬁ)gram product can
entification sensor for each of the urality of

further dpclyds; intsucions Hyt ddsn srsered by dhe tSh@b%é s‘é’mpkl@fsf eAups the

shiphtrd b&Bputé! bl ReforrR ML G5drAlonk BF Q&eﬁufgeﬂh@tlbéﬂedﬂéa @(Lroééeﬁi of the
position |ocation of the each of the plurality of

plugrdisy ofdegloypdsiiser jodtniremha tifepjofr date raseivess mopiigmg fppsling of each
of t}ﬁ@ ?ﬁlﬁfhlt}; biSd%F;loge | ns@g@&%ﬁ% rtﬁéime{%é Yiika o} ¢ plurality of

er 1 nc ctions t execute
risgjpipb owereirgenmp insermen auehilashestistaliph o aiser mm?ﬂ@ﬁdmg ¢apdition for

B AP0 g 08 5 884 O oo

thet wierahtysefr dqpb]yncl ndtatjamtse eed pevidingani tlorm m@pbmm@l mghc)fesumated
1oa8m corl mgnhnee lqlll%u e}%lac!p:e oéeas%éll%r gé{'%ge %E)r J oi nt's

ponsi ve prOV|de ‘the plurality

of



riser joint neasurenent instrunment nodul es, estimating

a riser joint |loading condition for each of the
w@bkwpabisty of depl oyed riser joints responsi veP€DUS1969/033826

| oad data of the one or nore of the plurality of

de ed riser rovi dj an alarm ..

o oeitor e BeBas B o Dinptien  BaRb Mg doer njors for
a pﬁlfhm)p&r @Parglg vd@Sl: 16¢utiohs @eﬁhﬂig(a&lseﬂhﬁbﬁlbernaﬂhgerlﬁ@tﬁ s@mrdaning a

al so include at e st .one co r to renote nmanage .
professgy Al GPHOGY (R9PPIES § oIy eBito SIoga PRSI MpoggBietion Herein, o
globA GatnhRNfatlef Addke@ plovidifeh cbinh@aredo evmﬂa*en 318 $h¥board

havi ng a praocessor and nenory coupled to,th oc ssor

conpRcst Hid HSpBFeAL WEyoJon SEPRESHTE I STV ¥iciOe PRty Ugpslisapt Tiser asset

1nf&ﬁmb&@§éncme SesvaRidcoRpiét Shd e Aisd BR1EYR1eCALa B nent server, and
pat hway between the shipboard conputer and the riser

riser j ifeaygle| maneaeraYs AspaTans grrodict sloredelprihe mempoRy g thepfiser lifecycle
maﬁa#%ae S SEE to Iﬂiﬂa%@a@waw 6f M&LBssbRDosthbRBARS gluqaﬂp Bt Qparate

e rrser yc e rranagerrent server, riser
vespgl flegationse %n@g@h@mclmmgagamlyrm@mm psqdypfe@nulﬂclumnstruchons

thamﬁ %x&futﬁtﬂhﬁy rt]ﬁes ﬁEer lkfg(?}}%}éclngn @&eéé?m chuke/ %e I’l&r lifecycle

ri'ser assets p05|t|oned
mapdgdmahﬁ sblyzevﬁ pséqnm &t: epevrame bf teoiwing s Jmﬂlmplomem and location

oo oS T ASTRED LSBT LR R0 DB 5y g

plursinacfaiepioyediey @ints framshﬁ dhh}boatrdsemplllterﬁ Hm;sﬁdrmmg load history data

nanagenent server op r atlo
o SRL G Pl P S8 Pol R B o BN CORRICT BISORA g dain e
fredpue@c;P ki ain] hij(d eéndilgptisey ddad hﬁtbty jd@ﬂarhhsthe rfeaqe@my n;@)maln to the

rise [ ad hi story data e plur
shiphagf 9‘&5‘8’“@ DR R rCB‘Fnaisﬂ a" ‘Fﬁe '885:%‘8 p&?ﬂ‘ﬂi‘h ¥bé’r operations of
detbi@ning fighef éaﬂaﬂf thda plufdliyy ﬁ&fe@loﬁﬁi@eﬂj@ﬁﬁd mspofisivd fortke received
do nalnﬁILﬁn1the shj pboar d CQT?%W to | oad hi_stor
risgteigt o & ERATHD. if5 dPRERSTyede fhe rgcgved riser

joittl 1BAP hﬁéto%aﬁé’ta lafd tﬂ'é@r Jolrf? GhERAGY pﬁﬁ’)@ﬂieﬁ] deRedulify Sdiitin® dafilenance
conputer, The instructions can al so, include thgse to

eveytsy fair fach Y g eplwielioinef deplenederiser dping. r2ad | sghrsuling anggheduled
maftferal@ b @ésb&ﬁélv@ fio ngd%ﬁgryrdﬁﬁﬁlyl iR it ﬁsef Q551 M&ory data
to the received riser %0|nt history data,
respléing rimtengagementadint meesrlafatigice hfei f@%@@ﬁ@n@ﬂ‘b‘éng dnsppgdion.  The
instrfrétfohy &1911 fhittiRdr inclufde E}Iosé ?18@1‘@ e ro%ﬂerg%n@ ofRBostri&in Jaqjisext string
mat eri al ‘properti es, out i ne mai nt ena
corfiguration bHanyewe lof the pllh@lqo p{miser Jom;ts @dplayes pioane @ne pﬁ:@lﬁ plurahty of
seﬂa%é%eﬁssell \f/}%gt%o%g lpe%ﬁ J@ %? gltg 2‘%}%‘2{% (?_‘:reg O%eﬁg a%E mgﬁorﬁaa?faﬁomated
wmhcthmesp@ade hiseststing, ek predieting 4 magmtulde eﬁ gagealnmwsqdfoma subsea
GRSk S Reh A AR UL ERIBN . copoppi i
loatl higpaary et fort 4t deasipesubiet ohs phlfaht}ed(rﬂst Joints fonging the 1sgpective riser
string configuration of any one of the plurality of
Pser joints deployed at any one of the plurallty of

S€ep at Cionessel. 1 t I O e Ons' oeusg %sstesl,geble to rocessor of
j oi E?%?WE ‘h FRIASE 6ETEE l??ﬁ]
the ﬁsepeltfeaym mamémsﬁtrSeﬂ@r aad dnqmﬁ&mg at ieag menaegzrhaw glering asset

. oad | d on a subsea ad s ten1ass t ed
inGpsiop ik 85 JUcOPOET PSR 1o FHY R SELHs FUB JpGT depioyment and
locafiért Maﬂﬁi h@@ jbinSoad hioRel dits fod e ldahmyfafmsatjoma&ploaed at the

subset of a plurality of riser joints formng the
respective riser
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string. The systemcan still further include a data
war ehouse assessable to the processor of the riser
wo pdoeayashe managenent server and includi ng at PEEHES2009€33826
dat abase storing asset informati on such as, for
riser J,lmm |d ntificatj dat a,

PIUgRUpI By hepit Snee G SR GHI AHERst oa D QoS PIAo i ggeessorofa

shqklioﬁido C¥mpatd ahdlstdrid® st dlfbrindtiod, §cB eds, | foi rbkﬁnple riser joint
| oyed at_ theplurality of separate vessel, at.ion

ider HpaBan fandisergRBY denloeeband loen Jra #19 ok OHF i e iy data

for Qich%f ﬁ{é'p@lk%%& drf #t€lephiydd HbRrd BeafBSbsskinf Or mat i on,
such for exanple, riser joint identification data,

ri S@rﬁbd(ﬁ’fhéﬁts stand pueRndanand ihddeRtal cBmphies &o?@ﬂ%r(ﬁduﬁﬁ ktored on a
joint load history data for each of the urallt){

tangiblecompyiehmsmagnesijiee ekl copwster {pomiages g phurality of marine

risdr ABRE JRMoRa of HR HNRSEEp&AD vAdsSIOobMohd! dEhA cEAPRM Sbgram

program product, stored on a tangi bl e conputer nenory
prodm @ inelyde Apstactigns areprssppiede for exampiadey dhepfalioming 9omputer

eleﬁ)ltentgacrx | 08 TabRf rde]?éyil%n% A Sl'oEJheH ?ga{cﬁel‘taﬁdag{éﬁ B rdQVE subsurface

par ate vessel ocat1 ons rogr am
nmmmt andorglativeniotatide ppsigeningodaitoies a phylissefmisediomtoio be deployed

o f%n%'z%; ne%e; m{lg Q! Jaggwg& 189&%@&& ﬁ'r@&m} §da8?edrtb $&%ive load

asset ocation tr ac
data &ueaalmfshdqﬂumﬁtamé rigke gx.’»lxny n@nm dephajed &1 htm‘ﬂ@ thayipa riserrstring, and
ositi a ty L
ari é&ﬁsgyfég e%iefeém leL, ac{ ngta ed Po €St ﬁmg éara cg 1t10n g’feegcﬂr c?flstgér glg%lﬁ oq' riser
joiht® fdpErive @ the aécalve@é ﬁmry@nt 1aﬂh@it£ﬂldf® rlsercsa‘esseiataa’&tbndmbdi from

the e By B o P ﬁ¥??3faﬁﬁr<'§’§?)rf§{erp iy Loty o

ass term er a stimate a
contbr et S el TP e, DeRE 1oBR pipps roaine to
moﬁﬂ%t/[ﬂgﬁﬁlﬂmnhgng ﬁ]@lufaﬂg}ebﬁhﬁzhﬂel rier asjscgsl; PAcdoﬁﬁtti]g tbadna@mbodiment of
and/or, ri ser stress .data determn ne ro e received
the FRESH ipYspie™ P AEheA A S PGPIEEH TERHPER BB e Ao assets

carPinblidd the Yef offrédeRiing riteijofnt idehifdtioeMiSirérh atrRer J@ﬁlﬁiﬂ@lﬂiﬁcatlon
i nvention also provide vgrl ous, met hods ‘{‘Fﬁi" ?fiep

seniRfoPIGPRIGVEHE awﬁéﬁy rigd detsripigiarglaye degioy %}t@@ﬂocaﬁon of

each T 8 lpRuraldf 6 LA [Hhté QopRiye€ HORAMhdRRSC] &f folh @ n’&'hﬁ§ ﬁﬁgr string. Each
i nvention, a nethod of nonitoring and nmanagin

of Hheyriger uwptsOCforrﬁmopﬁeglm@@Pdea@é@tasree%blq B pudssr ﬂ‘H%t idendffication
sef3br foSEFrtb: ?Qdéﬂu%ﬁ‘éach QB bf e Mhfit Glis@oMat orh LR Giher of the

riser Joint identification sensor positioned within a

pludity obaiger jeimts. dBreempthed ﬁ‘gl alse &chdp vecetyany logd datp diay edchof the
plulr ﬁf‘l)f 1‘?% &Ent?ﬁg aqffhn@h oT' 'h@ér f)&){ ﬂgasﬁﬂeﬁﬁﬁt 1héﬁluﬁlte§t modules which

omt Vess rma marine riser
cars eachrhg cofizested 46 atcheesppscbng p@ oft the phwraliss pbdrplaygd yiser joints, and
I

mong&lnigqgadﬂ%dtjffgeﬁals éfﬁg@@g{ag@g dgglg#egﬁ‘{/selli Jgfn{l‘ reﬁponswe tﬂ the load data
proyidet] by thel plurallity of rigef jaintswsasyrerertt snsfriment emclhle@t her of

the plurality of riser joints. The nmethod can al so

| ncAudeding ¢cea1w|thag embedimeratt of thopregeat mveitionhe mpthed af imapitoring
an n%]gxrslaltﬁs;%%hf rarfltr%’ s 1&%@1 am%r ggs?és ntxc)f &%E tt]}[ecszle ! olf ?ht@lténeining a relative
deployudgotieion tooatinad the&eqﬂmfdu phgralig ef néerydmts pdep]ai}&ekl lflto;n ©¥essel and

na i It oy P R P Bqtdy PR Bl B one of

the Sluialig dfaiek jdRitsafrom each other of the plurality of riser joints during deployment
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provi ded by the plurality of riser joint measurenent
i nstrunent nodul es. According to anot her enbodi nent of
W pwopp288ent i nvention, a method of nonitori ngPERES2009/033826
nanaglng a plurallty of marine riser assets includes
steps of determnin 9 a relative depl gyed position
th ere@ a{tﬂqe&%ba@ Az &g cctort the plumalisy oftdeployed n%eéwnft@ fipsa plurality
of HePlj@NEHedshiemeR ﬁfs@ﬁﬁféht BoshiRshBtel N6 hCleat b S@stadd rehdMurality
ariser joint identification sensor to separately
of fdepdeed rijerdabts, Bvaiterinetlprding ofearh 99th6fp1qfalﬁé of p@nlweé riser joints
resf)&ﬁme Q@% 1@5&1 §ita ?fovfcﬁg o b Bkl OF nsref ftﬁﬁt rhé?:l%ﬁﬁaﬁent instrument

duri ng 0 nmentt hereo receil ving data for eac
moggles, wetmpatmgal risey/jost lasdipe yrdition fop paqhmf ﬁt@lﬁrﬁ@moé deployed riser
Jon?tls %sﬁéﬂsfvlé & the rhl)a%l ataJ &t 'oﬂé ofTBQI%LUf ﬁrahtg%? ﬁbiﬂg)r&i riser joints, and
es connected to at |east a S
proyidinrgzdni alarmoespdagveotpdos %tlmetedjl@dmgsondmcm nearingign dpowding design
. ' | nts
or BEiBAaHGhe R Srfle it bt e Bl SRR, 5’8%"”5 ural ity
of Rj .} ol N or itori
o BL3FTpt ¥ Bl ML AT g gt oy
and hengging alplurality fof d@ph@yxed ass@seposnmmcd at ostcpronsue\,sepawe vessel
locé@()eqs lcgl? %cﬁllﬁ% glre s];e s recel}fim% ns?r éom{ geﬁﬂ 4nlgt1%qaggn data for each
on¢ eﬁp @hsahtg of delﬂdsyed esén jomtsedeplayadi angaecmﬂujplhtam‘y dsf%parmtg vessel

tocRie8 B o B sPRP R £ er Py e ot 0 9o iy i for each of
theAslGRlig ofrided jeinetdeployainiome phrslitpfof tsbRardds @&séltlocations from an

od of_ nmonitorin mana
sSSP PR o e B g S5 SRS i GG AEccByed i fhe time
doMiBih §ntS e M@y MRS $the FRG@Int P ASMAiAkint A6k HEIAInE A Pevel @mmage of
Qi nt deploynent and | ocatjon

recei ving riser
eaﬂ?loqf theplHraliiyeofgterloyest tiven qinty responsE/s i pllgast raept the .fﬂ%ogwng the
recOiVBd ¥R fbimlloANEst@; daka Bl the AahdrymRl rB&RShAba MasSata.

| ocations carrying the respective risSer joint,

recei ving ri BRIEF PEYCRIPTLONI O THE PRAVINUGS each of

the plurality of riser joints depl oyed at the

pl us@ttiat $he Fhansi@fia viich ME Ktiresl A ALV DR:Fed 6O Blvention, as well as
associ at ed shi pboard conputer, transformng riser

others; Which g4l berasteorRPAEFR Ak tidstrtqod i HRore |dﬁ@ﬂd't‘) ¥RQTe particular

descﬂ{n%d %%ehhl%rﬁlbﬂ &@hg shfintafigedf 5&% ‘%‘a?}b/béj @lﬁr@w,remw to the
erm ni ng | evel damage of each of the pluralit

emppdipepF é\mf rW}%félr arp @iugtraied ésﬁbe apapded éramngﬁ,e\a@tzh éme %%/art of
thid ciRhligiv FO1s fohﬁe 5@@@' IYC%%VH Skt th<9 'dpatw %aﬁ,iuajm% g{ﬂ% various

data or the transformed riser jolnt i story
emppiiEpntHERECRE ANy bioRnd HEe meomtsw bh aonslﬁﬁ@edmm@rg of the

iR o A TR o R A LB RE R 00 ") e

und t . .

deserd ptr %%@ﬁéﬂt?‘%ﬁ % B! B PRkl o8 manoeing o pluraliy
of maymedyisehasdethyccprdingrie ae embalimens o€thy @chswe irtventidner eof

which are illustrated in the appended draw ngs, which

f or FiGa 2aBtis of entifosmepial it w odtai pomtion| of th<s sxstf:nb ér mygnétdring and

t 0 . ' ' rio

o el ot B B MR LR 2L Bnbp 4 e preent
inviertianpnsi dered limting of the invention's scope as it

may i nclude other effective enbodi ments as well.
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FIG 1 is an environnental view of a systemfor

nmoni toring and nmanaging a plurality of marine riser
wa@sz®enesarcor di ng to an enbodi nent of the preskC/US2009/033826

invention; FIG 2A-B is an environnental view of a

portio of t he s stem or nonitoring and ma i a,.. ..
o1 UG 7 R R T o O B e T AP 4 diiation

har@Rk0 décdRiitg 10fan eBodimea®f thelipidseditihveftidd; G 3 is a
perspective view of a riser joint carrying

co mmnnbh g@& baﬁmaﬁkdblbdemagrﬁﬂnaﬁtai ri3er joft ehbasueenme bisthirngnt indule
an. embodi esent invention; FIG 4 is a
acc @Ht&?ﬁ?? ennﬁ?dfﬁfe 8%&6?%%?%11“"8 490 er j oi nt nmeasur enent
nt dule accordln n e
or At S N spBHR R DR e SnCOAIACI R (BB drrpiening
systéhﬁéﬂc&ﬂﬂlg?t&ﬁlﬁﬁﬁﬁddﬁnéih eﬂtﬂaerargiea@t fe@fonf t ensi oni ng

system according to an embodi nent of the present
| NVEIGL 6@4 schbrzatictblodk diagsaﬁiﬂ Gﬂﬁhke@ lifdcpe1K nﬁh@ﬁx&mpﬁﬁgran product

riser lifecycle ram product store
ST &% e RAP) Pt BTt SACT T e e R, S inesio A gpmbodiment of
the PESEEML GhvRBt S ad enbodlnent of the present invention;

and FIG 7 is a schematic block diagramof a riser

as sEIG. M6l AdRABRdtic Bl Biprith @f UCiises hételariaBerhdi® proRai Yroduct
of .a shi pboard conputer accordi ng.to an enbadi nen

of
stofefl dn fec@EmPTY| HAeTHRGRd PEPAPT AISOESCIR B TIEIOTRRE of the present
invBitReNt invention will now be described nore fully
hereinafter with refer ence to the acconpanyl ng
drawi ngs, which i | DEJAL ) -,,,‘: s of the
invention. This invention may, however, be enbodied in
manyhedpTpseRt BHEtoD FHE nay &eeﬁ%ub%# mee By heriaghies sathgeference to

the L%%B&%leﬁég d&anﬁngs! {Vﬁﬁfl hidlseste SHBOEERE L8 th%elhvefnﬁ!iﬁ NThis invention

hese enbodi nents are provid so t hat

may Hiosvey¢rs be @gbn@%@anw alifferent dorgts aaheh tde @onsaﬁ@fi as limited
to éﬂh l:hts&géeél ¥mb cﬂfﬁ%}[ts tséﬁ'o H&%}lg fRIaH%F thd¥¥ %Hﬁ)bcﬂﬂleﬁtg’ a{erkg%ded SO

|nt e art. ustrate an enbodi nent
thap thimdiRtlewue wilf be ;lwrcelglvmnd ronplatg, e;éswéhﬁl(llml_meyvm &¢ppe of the

hu?&%%! ﬁﬁm@ﬁuﬂ%ﬂﬁ@qﬁhed tool designed to inprove the

e pertornmance of a marine riser through the

ap p#fc%atl'ﬁﬂuai eﬁ‘l"%?ﬁ dﬂﬁ&@@f’ékis Lifd Lib %nﬂéﬁl‘?g System (RLMS)
e

managenent , y accessli ser asset
whmmndnedmrauentbgrsme tqol d@rgned tv ipwprave tther lgfheycls peefompaneof a marine

nser througt? Echfaﬁ%%%a%i’on \Qq.f It By C‘# g%gétﬁg %ﬂ.ﬁ@ ?&Etsmgﬁhﬁ?ﬁmérﬁr an ereadily

rrser nandgenen Sys rnclu
acdemsﬁlﬂg nMreslsehannhmame almtbrs,dnﬂ\fmpeimirmgmmrrneplag@mm of riser assets,
central

t@ CP%B i;lp}qgs& S 9% Hse(gﬂmgﬁof’gl? rﬁer 11fe(§¥<fq B'réana e(r:nésﬁ &sfaem mcludes
mt@@aed hirtiivere Rl seftwa¢p@ganyprodire tothpdnesty &Jhe:hrmm hgeombihed in a

cent%e? data a%g %re%%a%qy c;cgt% Inr]c,h(t)rlge ﬂ\{os Aaga"base can s?ore gsasgt 1%rmatlon on

every riser lifecycle management system equipped riser in the world. It also can permit

transfer of a riser asset from one vessel to another while retaining all historic data. The vessel
computers, in turn, can retrieve the data from sensors placed, for example, on each riser asset.
Such riser deployment records can be communicated between the riser asset sensors and the
computer on board the ship by means of a simple radio frequency identification or "RFID"

tag or other identification indicia on the riser asset and an appropriate receiver on a portion of
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transfer of a riser asset fromone vessel to another
while retaining all historic data. The vessel

wWE@wpae2ns, in turn, can retrieve the data froPCBHERR09/633826
pI aced, for exanple, on each riser asset. Such riser

0 nt record an, he communj cat,ed, bet ween th .
the P UG8 86 (DR GREBI TR T E U o diF Bk He R Pyt
beﬂ@% &&n@&edatha iréelver, Fatixemple COILILB Giter Spatat, istriseathe @RiqQE riser

FI D' taqg or other |dent|f|cat|on|

di
assptiIDeiee 21058 o REID 2519 B PRI AtRsi 0% 'lg%ﬁn%}waa? Thepipboard

con‘ﬂﬂté?ealb’@sﬁﬁﬁ aSHaE sBifap. f%e EXRNMFESclet Mnadérhédt i shderh i teQéficially
spider. ‘As the riser joint or other asset is elngrun
%

progidey fr iacquigition phEser deadi WEery dats RehrAsAWSitiop camiaclufe gathering

| A8 muftpi NG ﬁ%ﬁr bl $haSafh @6BAn
Sen?‘ﬁe&a?l’:ED chi gl,%thneda%o?nmm cat esatl at |0 %ﬂor matal on to Wioa

vessdlewkils gllowangifor amprserinbla jeyplgofiiulhitolerancers The daihacayiyed depends
on fﬂegﬁf an'f sé Slylfslec? ol PGB M%&ﬁﬂﬂlp qp@lﬁjﬁ Qéc@ie{o\‘neters are used on

or acqui sition of riser IStOf
themmom@qhnrm terlgimemap pPHibe oisks ag@ﬂehi@ttqnﬁ gyouldrbg @Valli'hlea Addltlonal

pro. lgltng\g)ﬁr %?th%gr{l Eﬁgbogﬂltoq 'sh&t8 %asceg %@f?&%ﬁn&n ! %%?ﬂgfﬁrmed

to a vessel, hg fo
to @neapthalinfermhaioe|to @ffeaﬂ timk tmapaif eheamme streFhes. dxétbalaa‘@épu iif sin or
SR RARe e gL 1e SR, LT 50, W05 e AR b co

be tdlagdted B Mielativélp ISm@ler mabiptlatice afgpe dafa. tThe m%rs&esses, as a function

| t | abl Addi .
P AR I T ——
ass6iQdpRtaticnal lifeostar@p6inp | Such dan phwideé b embediments obihe eydtent bem also

i nfor n to a real tinme map of erise tresse
S0y (8% freqiPi) 500 PrscReSplar PRGReTRER An dfF oGl O P opiaied riser
teng;aﬁﬁglgﬁ@gnpn for exanple, a riser joint, then riser

joint stress data can be calculated by a relatively

Si Nplog: RPRifRMIIAL FIFS. Of-2B higudataa glagliti 8¢ rofﬁncrre&emsng and/or

as a function of time,. can then be further
prodgetio: SysEme 4l hand: 8 ftset [H5RYcly memgeRreesysicr; ?1‘?3 %‘fﬂ“‘gﬁ manage
mafifis $lserORBER tHoSiABhed! atf SheSbrARGRO bcﬁbﬁratesblé‘shbb‘aﬁﬂ ;fz,@[‘d@Mbtﬁﬁdsystem
10C§%(Wén‘oodl ments of the_ systemcan also allow

daseriing do (s eRREmEY thatbatRIRSAC EVEHEPYF orlhe offilling and/or

pro‘atlctﬁﬂ s9§§19 9'1 %Q@chﬁlﬂec@{i fﬁ@@@ Lo ﬂﬂ 0® ¥&idabior Mg a riser string 23
speci ficall rate a plurality of

extgnding betweely $qbsqan\gel&ﬂw/ wstem%’i;@eqh wn fog\expaplg, tha 1llushgfed subsea

weﬁhecagr arld { B6MGE G FBNAY SIS, RY StAPISA dyRah R Sés‘thonable vessel.
g mari ne riser assets p03|t|oned at one or

Ths epa:r sirieg \28simelufledr inpltiplegyissr sewions on jeipist %ﬂw¢@e@@d @mther, for

exa%hpqg C})Sr ﬁnlg)ltte&) ﬂ%/eoq‘%ﬂgi g%ms lé?lt)wﬁ tﬂc?thggeeﬁ(?fé? 1h 'Eh\é“aarﬁtt a'essel 27

or production system can inc

incuddep va}ldﬁyrilsae{tenpmg ghronghco ﬂdwcttfdhe deskél A7 ngndatypically includes a
t endin

Sp@ cir% I%gl% POr XAl %ng’naﬁ ﬁﬁ r at ed :I¥ %gg a‘ﬁ\yﬁe{t%{?%gf string

23 avin aiséil jolt corgestivgs ele t2ihg nsa.deh)r adeked durirgxamphg pr wtrieval of the

Rl BRSLALBRBRhE G5 Sl b3l g

préRBmecises, the @ﬁﬂiﬁg riserfvods sﬁk(cﬁé‘d)ﬂoeﬂlubtyatﬁn bad ﬂl@cdlssfldmadh@eo ¢e need
ot her ans known to thpse skill art
fory gD SO PR CLTS Aol SBaPIs T8,k s Mo Risg Recage and

fl oor of the vessel 27, and typically |ncludes a
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spi der 32 positioned on an operational platform33 in
a well bay 3 1 to support the riser string 23 when

WO 2®ef038ed nt connections are bei ng nade or br ORENUS2009/033826
during running or retrieval of the rlser strlng 23.

Not e, t houg enbo nts.of t es i.nv
Blogfﬁm yreygatgo{}xﬂ nﬁl& g}}?aeapwggﬁg{ en? IZQEPN 18 1?1 élot generally
mqﬁﬁmhhh@gﬁﬁmﬁmnmmas selected for illustration and

di scussion due to the need for additional conponents
SUCtheasssel QV aB¥ dnghides attble;ldnﬁig&ﬁysthhmsn 85'Riceeted Badheagrational

plaé nd Blégnmv%gctzh ‘;}rﬂ%\@g gtrhn%f é@ﬁ%& tgﬁr;isgtntpeg 3{5(? 4o il teV\gsliclmh ep?%erably
appﬂléd)d(v Gt d1pNor tefifbning Ridg \eesaabhe%oaihs Gop € | thid QSerastnng 23 The
tenSIOnlng Sy Ste

| ocated on_th
tengpning YT et clﬁclﬁii'é\ﬁ Bk RSHORCT SPWOYPT HAHO %) posfoned to
corfcﬁﬁteﬁsléﬁﬁge oP{RE & krirEal3 WIRRASUI depléyRf € TR kssél ! dls%dnél@des a
a slip or tensioning ring 37 attached to the top of
shipheardrGogpptes ¢} jnggmpminicphen Wik 3 losal ﬁh@bevétcelﬁinslewatg@ ‘network 43,
e.gl NANUOBR Righbs@ rcoﬁlﬁﬁéﬂ AnGh 1ﬁc‘?ﬁﬂera%rl)@e§so$ 95 (dnb Ghenky 47 coupled
805|t|oned to control tensioning of the riser string
to tagprgprsporfAgl ysode pmavwcatrpnevnhéhﬁssémpbzard&p@amnwewd@gwak 43 is
I8 Qﬁfs%ltﬁa? mﬂ)trc?\fldl ol Bl ﬁ%@‘%&hﬁ@ lBaQ&i M\ﬁrﬁlﬁmﬁcéﬁgﬁ% onshore

| ppoar nlcat ’on net
facéhﬁfp bivtdeat cerdatabege 49 agcesgble tarbe gmesaorpﬂﬁdtf é@@cﬁlnphgard aergputer

41 ésoagquﬁéow ?cf &HBL %?rh{)?o %steﬁ ?% &B%Cagg%% g{forﬂ%tloﬂ(ﬁ %aéhnof the a%lraﬁlty of

nrca conmuni cati on ne
risef Joihis daplomdeﬁmne tHet vessab 2 catnealsozhe mmodﬂddlAﬂgwﬂlflmdescnbed in more

oA Pt G ST PR A BARIBRER i i
de;ﬂdiy@xﬁmsaﬁlr loébﬁomﬂath haad asﬁﬁmmﬁo:aﬂdstcnymptatfe:reaéh af theplatadity of riser
ﬁ 8 gﬁf h can ?e used to store asset infornation
joinfigde %@ o %5”516 ality of riser jOIntS deployed
fro ssel

deshrionted Frtretabtho e Bredh Mt abe ab ihesndipaggmen
systean30 meludéelepottiche bnghoienind ipoieiohd dtieadtt dfaine wtadehlocationer The portion

0|nt d nt and | ocat.i on a,.and riser ..joint.
ot B SeF8t S8 By SPOPrH Aot renf A iRap ) by eBnetude a
leabtQ@InB tSmPIREH 16 YERbtEl hnhdaisvssed fo £ plubfIRPbHicP@rate Feel locations
enbodinment of the present inventio the riser

e RE YT Lol RPN Pt B 9 RS A S STiE A ith an onshore

loc@NEEPBrARicaB Ok hétRBk Bl 188 ¢RerQifedybig ntRasRlent RERE 5 DB& include
The portion of the system 30 | ocated at an onshare or

a PECAEPT SeAGTBINUEA 7 coPhtd 1B Ahedioqesion oS0 Ak FomIRECAYan Fith the

ondhBAS Lo EniCAH3R UleBlork 537 NP tr&:tab(/ex%?eﬁ‘l@ﬁﬁtef 153 roﬂ&fngt for fXbmple,
a plurality of separate vessel l|ocations defining a

sateliitpehased perepenieationniage phnality of vissselsidsillinainredystion facilities each
ha¥ifl %@f&{( sgg&&gg ‘{\&Jrfma”nﬁé‘?&%ﬁ of %asl stBMER &%ﬂ%@ﬁ&é Qrélobal

e riser ecyc e nm agenEnt server
commnnmtmlnuni@warkpﬁb@wsinwg 8 cogmeinination patbway: dapteer theo shlpboard

h
co R&ﬁt@ %t re %eg?@oie%%eg?&%?%%s%fg 1%9%1%5&&91@nt server 51 to

ore communi
penna’c&ansfar Iof rigersasiet frfornButiop bawiel thy shipbeard xempites 41 and the riser

S8 lite- ba nication to a plurality of
1%@@%@???%???ﬁ$%67§?nguctlon faciliti es each having a
r ecﬁof/ ert}{ trrngnsm iSt 95% cagl nIﬂhg v&gﬁltel a4 n%ﬁw&l!&ﬁe %Xe?ﬁow&n to

can arso i ne
those skilled in the art mcludlng, for example, RAM, ROM, and magnetic or optical disks,
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conmuni cation network 6 1 providing a comuni cation
pat hway between the shipboard conputers 4 1 of each

WO e@paes)ve vessel 27 and the riser |ifecycle PCT/US2009/033826
managenent server 5 1 to permt transfer of riser

asset infor en the s boar d
Justypqnanifed P e !t |Slgci‘“é‘P %mﬁ"é YRdRElg 8 t%eeP’i?gﬁ“%g f“s “t éer"ef and
shipfd@rdgIRhdér dénfighatio argweﬁ%lyurh@ of @kathiplé & FIGS. 1 and 2A-B and that
nonvol ati |l e menory known those skrlled in Ehe a

otheTPERPingFTYeroPT EXBRHITTE COMURUTCRSRATRS do gt ot ctgpethodologies
knoWt k& @hosH skiifed] 1S thel @it NAAELA ub@W. Hattichhely] eheak&oerbsl, shown
understood that the preferred onshore server and
schemptingln il fr swpapler Flo h IeRiRseas p SFTVEr<or gpryelrlusier whgeryy farm and
is X BARL Lo dhy ihdBRduat pRtaPRrRr At thak sﬁ’é B8y bt YQESye@hs a server
servers or conputers configured according to various
farmtassprvereelntieronayBes bk p sewming diostingssodtar) |leg mumbehef sgrers and
theﬁ‘% hﬂ@cnﬂ‘é %ﬁ? Cg)lﬁ{ b Hﬂ Hay e 1{1@@&.156:@!5 ME] ordsa CA I&%nd and capacity
natlca or exanpl e 1 représents a
Nmsmmnﬂm&brﬂ@eFW®n3®luster or server farmand is not
limted to any individual physical server. The server
si tét iha_\}nea‘reijfélpl noytésa of sheasysiem, & is et warclnwse 6% which can store
r
IS BORORL: B RN OBb 0 R0 Ko Tl ompncns
anyvdwefe ig cavoridh Fieeydaewambreast s dswsabledn thesagmssod &hrafithe riser
i SRR LB SETELGe Y ShORHS, gl e, or o
conlzinaion mﬂﬁs Tk dath washowst 68 earr iebla&ﬁaatﬂeaslatm comtradiz@t database 65

j ec riser.ll clLe nagenent syst egui pped
coftelf @ Sntsume oGt & PRAAS BF sy ittt S0 gIRE: assors of
intakedt Qiépl;d??i at3a :rﬂiur@l&? af ssapdrate tvesseh &)cptﬁcm@ eshig adsét 'mformlaltﬁ)n can

iser |ifecycle managenent serv 1.and can
inchigS ) arcteBRl i ARG AReh STl HEDeTo FEIEY At R AT e Tocords
opdri\@ngi0froceliifs, da’iiiaall\/\ﬂﬁlﬁi&ﬁdiﬁe 1€23rd¢ nclubink Uldtriled 1ﬂf@ﬁﬁlﬁon on the

one centrali zed dat abase 65 C%h.\s gtgr ed. to storﬁ g
natperof thenpigEnange) HishiogRRe gt 9Wof Pm}“&rlﬁ% genoglly keped into the

sysRi180 aft it fim® oFehsu@lctur b hRskerdRR! OYRA dathbase 1B5 %ﬂ'alsbyretam
of separate vessel |ocations, The asset informati

den%@)ﬁnqnh andidped hsiery dniepmation, Whish is pequirerhwpmatically zfrom shipboard
co rH}B{HH@ﬁl léﬁkeﬁvﬁ@acm%%flﬁ&?bﬂ%'rﬁ%aé&%f SR tenDPRAel QBRI 27. The
procedur es, enance records (including
shipfecagd ¢ompputess bl irpfuiy pargsirerethy data fiemgneog ore identification devices
! ¢ B ris&Mbint2Y 6t il
7 BLL R0 ety T EFEA R 5 AL LT LR oo
Uﬂﬁ@dufacture or mai ntenance. The database 65 can also
retain depl oynment and | oad history information, which
i s Aewpndingdo anteorbadiment pf/the rpaeserihinpintian.dthe mtdemﬁicmm and
[
de;llrg}ah?é‘n? 30&33291?n% j?(ﬁﬁlhi9 (()ﬁg‘tﬁ% rgsreﬂ%g%%? ﬁée}%ss )S%iégﬁmumcated for
exdmple) to tharshnpecoarrd ewgputdrd 1 dbatmaaaﬁsrqu twmwb ps, foregample, an RFID chip
or %alg:ﬁte S€ at I %gpoglﬁl%ié%dc efal(:tz glfs‘er 381n9%9 Zaérhgjh g%rﬁ%nate riser joint
1denuﬁ®nom sensommrrem@eﬂ 3 tpositienetiy fac kminpld\cad: or edjmgnt the auell bay 31,
pre?%{% ¥ oc{gﬁggﬁagseg Sa%g operavergglllp(?ed tototll %threrwger in communication
with the shlpboard computer 41 through the local shipboard communication network 43. As

a riser joint 29, for example, is being run or retrieved, the sensor/receiver 73 on the spider 32
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depl oynent data for each riser joint 29 (or other
riser asset of interest) is communicated, for exanple,
wa o00vhe2sshi pboard conputer 4 1 by neans of a tRQI/Es9N9/033826
as, for exanple, an RFID chip or tag 7 1 (see, e.g.,
FIG 3) positioned on each riser joint 29, and an
Sefﬁﬁﬂptmpvmmeenw geset jIBj siered danthe fREIBRt fapr/1s @né ot cgmmunicates that

mf%')xﬁxgﬁi\'%}e{ﬁt Z%}B@O}H %%glgerr g %fongm tﬁne &5 é) 'ggedéhﬁf%%ggd camputer
41 dheh opepazds| NP dasupiidadthe disbof mmwvmcsnedadmagso mfum dmﬂtcate rasset is
rep\ght&i] if 1@ %1 %laﬁgc? aﬁ"gegﬁﬁo gs}r?]l% S{illz%}%:l('aui&na(%e}éga& sseélgé:rj;, c‘gheh%ame riser
asszemasf brrscmd]trhﬁ;ple Smiézeviily being laxed e the epidet, 32toln during the normal
cofDSPOURSE" Y f, B8 Rl RGBS TGPl S
dupimuactcﬁ:&t (ﬁsiubh@ite reﬁdmmﬁ la@restlected1Ems ipeiidid AN ke, although RFID

T I R N T N -

deviess@B tontact aemiotashttbg Barcdcfes dr Bthpt leSRLR ndESRY dévices.
reported, it is disregar ded. That i s, when utilizing
aut Gﬂ'ﬁhﬁﬂlc&t&ﬂldd)ﬂ't@seﬁ ®as Gissory e foeaeh Idepleyedaise jointy (BF other
scanne rrult tinmes whjle ei ng ., | ande n the
s o1 JBE) o B0 GRSt B00PS eST DRIt blow

cobi@hicatidAf saafdatar fefleddR disdrij6igt 79 A6 @6liS Serfk@B ahd) ﬁlultqﬁ‘exmg load
da%%{ﬂeghar di ng dupl i cat e recqords or duplicate read

dhpres ol dptpmhile peEyttingotop  anapaceRitiln e pf faul

toléraflie. K atioly Qvipi®r pRtad Pro@ely 1RMBRS BasoQ4BE With SeCREIRE atabase
identification neans can i nclude such devices as

65 apdferide shighrsrd comnuia id, thesese dapatiser opd bistoay to marits e health of
theni'ﬁEE‘iHeles@? Wds68 Sand@ﬁm’dﬁ& %ﬁf)ﬂoﬁﬂa‘t@frecﬁfnﬁﬁﬁddtﬂﬁsd £ % Bhdho and the
data for each deployed riser joint 29 (or other ri sg
natgeesd thegfexi meigtepancy eyest.f ar nore corrpl ex. As will be
described in nore detail below, conmmunication of | oad
dat As findicated: [3beves aecordinmtio 20 embpdimenti ofeths epresenty invaution, the

G P A1 02022 D0 B8 L TP e
in pylapropereter, dag romied emtpm@f@rallqo ifrogy amopiboatd senset enesmmiter, and
ﬁn?ﬁ%ﬁ 9%% ﬁ%d\’ﬁl{e@ﬂ}; %9 ZT urr}utgﬁ pgo?éﬁ? %E%GQP ﬁ&g%&gpqﬁ]ﬂ%%l of stored

conputer he riser | oa
mfomlam;ml Bosic fialds loé dietdatabdset@iendmr #heaccirdiog tass emhodlmmt of the

ol s PR 0BRGP s “ﬁéﬁmﬁgﬁﬁ%ﬁﬁn@%&%@*ﬁ? t 'Aé" "
' ndW‘if’ﬁt g&:e@t%) %&’ed%?ﬁg qﬁdﬁpc?at%)gsea&ézggb or eac nsg get, a serial

present rnventi‘on ase
nuﬁ'@t)r p?a'n numbdrl,alilé re‘emgn lettet) mepmp fab@sing recatde,gmam&sarmé records, and
er at or a acquire
ondi Bt FPG ¥R, e BRbBEP G SlavidsF v A shEE pumisrpt e
palftlbtllai tiger d%’a Uiy pare dutlbar @d lrevidiyh &ﬁé@[ﬂ’ﬁtﬂ'ﬂe ﬂo@ﬁﬁb@faﬁm where a
mgnt from mani, uI at |lg§ store | nf or mat i on. aﬂ
“S‘?r EAE BT THE! 6%9?83 BN ecture et s, e ROy critical
receftld @ﬁbldﬂm treqaired Oi@ingre&RB maiMidANtd @Rondifiéh lﬁ&ﬁfohhg eF‘or example,
beJ w, W.th rese?c(ﬁct to 3&% ase 65. Wth respect

opeiticfAng weld, P sy Bation pan beesrpplevedde d%tseenne fatigue

hfef hsSBE rR&SAket iR sfdckadl toUpBRaBEnal RARS. @Hﬂ%@sfel)arégrtaﬁ@ydaﬁﬁﬁ&unng

| etter, manufacturing records, maintenance records,
nmgﬁ(apformances, and their disposition, along with any revision date details, can be of great

o

value during routine maintenance procedures where repairs may be necessary. The
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operational service procedures. The serial nunber
provi des the unique serial nunber of the particul ar
WO p@enomsset . The part nunber and revi sion | et PEF/US2009/033826
provi de docunentation where a riser asset is revised
during its normal |ife. The manufacturing records can
mafiteanaterecoris praidereoenbs dfypiords thyt areglorweehtafudiring routine or
du1r1 Sﬂelnt?my?dal{é%alg C(%‘rtgé é‘? rnagéett aﬁ@‘ QRF%&? fglge bnglg%enance records
optﬁraztilyl mdudeaafemnesbe thermismyﬁad ntaditahedoer mme vﬂmh; agldevﬁomﬁmed out
the2S tkhe %aser asse subi; ted tg 3aerati nal eag] dsl. c
*CBRVe /8o BEt Per”ﬁ%?ﬂﬁf ac ’alﬁ AEEBNf of nBICES, & SorViee
proaékﬂlréshﬁbﬁdcﬂ d@qnﬁ&nfau@n of mh@ﬁzg:mwﬁ dreastymemied Dpastidhal procedures.
details e duri | ng out i
T G R 0H 5 88 TS W St 33D i B ik p he par
nuhB&NRAl HtrRMAAC RarlsPaeitdn Me Qibrtieo Inkunod applthtisre 6P ufidates by the
aﬁggt are docunented during routine or during one-tine
f®hance of the riser asset. The structure of the

ance records gpti nal cl ud reference
th e%‘@a{%’ﬁﬁ% ?“tﬁ‘Bf‘%a@Yw i’;\‘iﬁﬂ:"é“"i %/GF?e q@ a4 .60 &ﬂam\‘i\ﬂa bo? cach riser

asseRIdEp16FéHt redoftB, MMl dne @ Hhbra Mad HREHy 2hblds) Slohg! GithQNMendiéder log
future mai ntenance. The operatjonal ser VI ce. procedur es

andiproQtherevestst dafant e idsploymeiarrardsqen PEvide dat i gvhere and

wheR eleAfa Rk RECERA Wa8 BsedTNEs QRB! AHEAAMenP FRERAHELS r@&ence a
pr ef er abl %est ored as a separate |ocation and |inked t

paqtlﬁ@arpﬁ?lfi rifes SRP gvhen ke Fiser s SpRr 8yt the dimengan éfrhen % was
ret{lNé)vteQ NRARSEnARBHIb AR MorRfatibPIBL8R, B)¥h b e mﬁérﬁ&ﬂ tHe fiker asset

h respect to automatically acquired data
relafiveaiatbe vBEercling. icare elsd def tored ot ufomatiallysdatermined based on the

SR SO Q0 L8, SO P ppen o
thedatsnt ifeatice ﬂhﬁ)@qwmmen‘ref@@n@lisar@ HanSpntwll tol éhedtatabase 65 via an RFID
9&% id %1 %M‘E Rxﬁth%{“ﬁie Ws‘{%résste{‘a‘ﬁ a%%MchféPio%lmqn' A yifl B2 ‘?ﬁscussed

nent ‘recor
in adq)'amtal deihﬂilbelbwe lm!bvemm df IthlieRﬁﬂhnqg Yheast th d&ﬁDS{B&deVMsor 73

ran, . and t..was ieved. .
tody il o BRI o s IRy A bl 3 e TR HE T 1 pema sigmal to
thetdassol/acaiverdi3. of the riser asset relative to the water

line, can also be stored or automatically determ ned

bas@hle tad thitstorg eqiilesyaae rovidegal evroleta pdctida eof It pad i@posed on the

A ing t di
ris A e Tho bRl 0les (85 Giids Dt o LS A0 AT ithe hlGency
doinaidN SThet Tofdl history bled Fr@kdeacin Ghe ina ddmaliFédn pragde vdal €ithe riser

i.s encapsul at ithin the rlser asse art cul
toag e BT e heer-Satine et L ale - Pt LHGHS G da oider than
thed@ifiavd 1eﬁ§meﬂraﬁie of alichRtitiy, doﬁﬂm-étl&n @ﬁ&fch e tPalong with the
r eader/ sensor 73 | ocated, for exanp on the riser

newly; ¢4pds heweveRo b rqngg)éfffeﬁahla; lﬁerr?ten?ddgi theqfreqyency flpmgpin, which

Wo%lcgdi‘ﬁﬁ all @v4iliBle SRBSIBAD hiSBB). VIEs nokd thitehd ARG l(ﬁﬂdsrﬁéi’&y in the time
tables can provide a conplete picture of the |oad

dompig s gigedofer tcweulaﬁl@eﬁseaé%aéﬁ in therqquensy ompiy yIn additiog, the time

dofn@fd 1eB&kY A6n A0SR I Dr Eﬂ?&cﬁh{% xSRI oRiRRed BE trﬂ@r loads and the
frequency domai n. The | oad story t abI es provided

partiqulax pyeat dshrararc esacipiedwWitie apdean %lﬁt

results derived from the frequency domain data.

nedripy gqternal vahdatlon of the
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| oadi ng for sone user-defined length of tine (e.g., 3
nmont hs). Load history data ol der than the defined
wo evgtibesed tinme, or alternatively, a conbi natiPeCT/082009/033826
such ol der data along with the newy data, however,
can be, and preferably is retained in the frequency
doriEtiermeagired Hmarsiomdinshssas detd caavigpandismdhe fype of pegger used on the
isel S deP" | 6 dchabrohBRrs drs &sed 8R4 fes § QY29 B identi
nﬁ%ﬁ%&?iﬁgrg%ﬁgﬁ%ﬁ?é %Séﬁ %8r_c?lcul§?ing_ri§e? | oads fﬁnﬂy
indivirwa¥ rieqyuieint yoadngmithen 4 meahdidiet map of tthee ris¢rnascelenatins would be
F f8ai i ' W BEat 1
o607 345 EHS 00 1K S5l 6 AR BRI D o
tima sspaif dcedsenstidssesafdr examplhes auseidlsfdatabasat(etrshpwn) can be used to
lidati.on of the r | t er i f f Vit ot
o BB O S e 5P L G 6 BB e o
accdiepeitnk, and/bihdetdrinpred ahrvamresard/a sigdcton dflvae or sere afSthetdeployed

. For. e Le, j.f.on accel eroneters .are .u n .
s R 2o MHEm3BY) N SaRCF FyT R O BLEror TR PBieRfough diret
or in@idétt P@anst R joantlseeds daiarten bagnlalatdédisy o tekdively simple manipulation

ccel erations uld be_provided. Additional processin
of 6 aios o PR GHIH 5 PENULS KOPHISR T oPILT] B ot st
parhii@étkrs] $ulR alTHBr Gdampleg rikdr §6iht ‘S @SA@plifidation PactstP($AF)din relation
nodel s dat abase (not shown e use

can dto del .the
to fhgapssT i Ipgsh sRsPTOMaSERM e dp%wwnfa F‘Q@POT'oi B Eaieoh ¢ etge e of
mehddentBRPinSfurhd}® sdnk & nRER IpRicad biOIS ris@EhDT9 Glaies Mkdisket, the
curvature and/or direction of one or nore of the

strugipe of dp datalape 05 icAr Provide mtkicien Aeipdity foy futye rgplppemgnt and
upFBRSA RS nRAsrfert LRBRImbR! dhsof Br nflikiB @GuibheAUBhngi Jt&Cdifferent
or indirect neans, riser joint stress data can be
typeal cul ated by a relatively sinple manipul ati on of the
strain data in conbination with the previous know edge
of Vnte, pdistinstien hascheen madebetpyesndipe damaain based andsfrequgpcy domain
e} iy o - b . ,

o BGORY yo fe h ll  RS5ple 2A  AG Sl o
shqwiegthe heighinempliwde)wie naye borfngtin. of Regdpivessass & simple time
: . 1.nSt t :
495, L EE S SHRR B, T Bl SR, Rl
thesftaquertcy demaih, gemeratin insbfas mogSommect g ¢ thecestiéf lpesingrgome detail.

flexibili for e ac
rof SR, LAY o Shed MM SELCHRIRR e i B1OA Bl e s
furtchiert obfime, ahiefdar cemate 4 taple. wiliog yndaeddiosts erch irepresentingbemmge of

made. pbetween ti i S and f.r ne onai n.
Waﬁ%?%‘éﬁa é?fa‘.“"ﬁmg%ag%@? EU\? § °§ g‘ﬁe et all lif?g?l esgr aerpéeagiog% pprjpd and a
prblbilityl A¥Bocihtodakith eaeh waexBeigitand perpdapmbihtion. ribhetthee rows in the

hei gh nplitu of ve as.a f.unction of tine for
iy gt e &, v et MsrbetgrdB ipalbih A8 Gan e
expRRICHFRNY ALk W(gtli d')fmﬁaﬂ(l?@hﬂdata_ ifi repredthed lﬁﬁtﬂn@ﬂiomlalﬁl @las@ampling

e represented in the frequency domain era ina .
rtp 5F OB G CBASAE B ST O B e A8 PoR o SR HE Y Infortation
if fpledinted i HloqNney MbiBain bould Reulk iS{ ABRSVItEEGEW RGn@BOYSa points.

instead of tracing the height of the wave as a

The | firapensy domain fable, diweyein senerdly dogses Ak anfogmagion associated with

HRAKEE £aNRnts© FThhéC REBSRAT bittatRnd 8R SRR in data set
WaEei gfﬁvtg\ga(or rrlr‘gre ref er abl tllgﬁéga Rll\l/S_ of ?hecmam i sol ae

uspdly gignificanthrgorg|elesient, hat atdle epstofdoosing clarity during transients (in this

case, in between two waves) and often requires spot checks with analytical results from the
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probability associated with each wave hei ght and
peri od conbination. The nore rows in the table, the
wo eovenoashe range of the wave height, and thus, P€T1ES2009/033826
better the resolution. As can be expected, two years
worth of wave height data if represented in tine
timel dmaaln data t@ersarepceuieryr Fraguericy domeingnalpses A, kwysiver, accurate and
oV, I t
sddafe P S A o B ATRR BBl oF Tue, WRGERAF o an
embc&hmbxttofthe@rdsabhmremcmh as few a hundred data points.
The frequency domai n table, however, generally | ooses
t heThentensionat lapncaasrodiasiothgaiof variwws @arameteas guch as, for example,
t.ransji.ents. r r ns, on. f Y,
e S B PEPIS 1setténsg)rﬂ & aﬁ‘!ua ?O%Q 3 (ﬁ(%f %gér?ft ?an pr%rl%&g afoitYor in
corgifrfction efth thebtider gmntt load l'nststy da‘ta toodmetrmgleC\faaDilSt settihgs inexggssary to
transi.en in S cas e
s 2R ot el b of SR Bleu o R e Rt Ausments,
deskfigd ih ARtd damidawhi n dat a to ensure accuracy. Frequency
domai n anal yses are, however, accurate and adequate in
rTDSWlKh&S@SQt t@cnpuredpiatat ihe dhiabasé 65 caniatlude fooerch friser asset, a riser

stk KBRITerE F e QAET oD B e e Do S BeRa0ppy domain

a MR Toh@bl mPiRh S MALEK; Sana hslﬁthna?l@i fafigle lﬁexamahﬁag l’I&lESllsﬁmsset SAF table
setting, applied t , nﬁ tenS| t) lﬁ? ht h
cor VoS GBRCL BN o SHRPIRCETER GASRTDIAR i aset where

thel BiigHe cbRPetatidrdsREWd ARE Plabd) saltR ramhe Gocdfidr fibie S@inkdtidg Flanges.
necessary to ad ust ri ser %Ol nt ﬁdl ng .an

The SARUAde Eaelrn POy dg thgrfhs Tseitger ?as FRSPeAive chwn: along with the
SARGL AR EEREFmatRSE &, B&ﬂmhm?@m afl@ail knib@dbgy.. Wth

respect to conputed data he dat abase 65 can i ncl ude
f or Teagbyveh§Ldon@$SBised Ball |h§ %&ehs WtéEHBviously, can provide the
Amplification Factor (SAF) t he | gad hi,story
operaer with g comerehensiyig armpyof dhﬁﬂﬁ?% Hnaoﬁ?éﬁpﬁﬁﬁlh RAPIS FigRygoint 29, and
ult{ma{tél%{ Xloacférlqlp@&ti'dﬁa&@ dnfirdtdsSusrihd 58 MREBRhdAdy ddRSin-based load

riser asset SAF table can provide a conpact table that
histdry tablet ¢ae berused oavaluateafor expmpley b tofabfasipuedanage impagted on the
ris@S RS, \Pﬁ%r otntﬂgtlcrnaéahq}é ﬁ%ﬁl&ﬂ%@t ?@H&s%?ﬂ%&l &@zk farge volume of
pl ace, such as at t tion"of the connecting
tlrrtel chm}esbasaﬁmseshﬁd histsire intanreddtively gpopacd tabletia tgAfFequency domain.

|
A 'gé{ﬁf? tér perg am quig | CaP ?&E‘dﬁﬁeth!a %ﬂ'}f&rﬁﬁno@ %119&3 Igagl\é\ﬁﬁ(%te;tﬁg table on

ref nce i1 nfornma
reguddr lintetvals Kngs sice aldag, 61 @quhe tﬁlwyn d@ptms«n thagecdy |etca)d Regardless of

th 2'8%% go:f oqﬁ%%tﬁér%da %% qget dfﬂr evéa%ﬂgrlant 18%&1&9 gédg@rsm%ules (e.g.,

Ive
acCuler&tionl SPRC Icfmvﬁ:tufel, s‘er) qnouhelt‘lséfga,ssea,nlﬂe titetphamey dblylamltdﬂd gan be

R R AT Wi TR

stre3éad) Udh 8thef @brdexmisPiradsfotiationoinal tafkﬂtplzg:ﬁ @t terage time in order to
inmparted on.the riser asset, This infor

prepgteoile SERIRPIS Hchrocheney cgmat i foBRonyersy Rt gfodeling) to

prédud® a daaminhoDiakeedt, kh® € date @akebtichl fodry theltife dorifth & the @lelfuency
conmpact table in the frequency domai n. A conputer

dogia8yr am el enent can performthe transformati on and can
update the table

regul ar i nt rval s
day Thg magimym @ “}‘H‘F M E?Grigg"‘ “i)m&mﬂ'ﬂl&} g,fgplg}lg yeﬁues of one or

mére PafafleRSSofGhterest. As the volume of data stored is relatively small, the maximum
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the type of data gathered by the |oadi ng neasurenent
i nstrunent sensors/nodules (e.g., accelerations,
W@ oaiesocur vature, etc.) on the riser asset, PEEUS2009/033826
frequency domain table can be nmanipulated to contain
only certain quantities that are of particular _
amplitader a@ires(can §e retainedafon sachriser gseal dersgpch fixilling/prapplofismgaperation,
tWo.tr r [ | ace at the sane tinme in
iy . )
refeér & tﬁéﬁafél%e@ee&ﬁ%ﬂﬁwsﬁaﬁ‘?%gl e in frequency domain,
t hepylaf | | GUEA NGO IIRE S atib\) shipBoard and ri
pro u%ﬁgﬁ%dwé%t! ffltag&gél%?nsg gr est, gﬁgc a data a cosn%?asri gla e
carfied motripendnisne  Bomwkample, tshipbdard creampeier dbirapleng Tyih shipboard
nmaxi.mum | j [ . '-ﬁ@.{g& '
corf it GR0h AR o 45 SuAE b, Rl 7Yl KRB RBA o dERor o
recvioérUisehok alteddy tetwidentified. Feitherj thelsystesmdl ban aléveinclude riser joint

[ anpl i tude fj . t aj ned )
B LBUR 95 5 e RSB B v s
riset @lpRr @R tgaccéleronatee dath, dtdémposed dn arsdpazdts ond bitheveisér. joints 29

The riser |.if cle man nt system 30, al i ncl ud
b B b 5 A5 P PR AR PP e

to EnavERict 27 hiophaptdht ciTRiHaeE off the hamg opetablyséuiupladao dhe local

.ccomuni cati.on, network 43, dat ahase, 49, RFI s.7 .
SHIgHRA PTRTIGHAR TR 9 18 PO TORRLtR o cepR oL Hfefoppoyed rise
joit@V® &b &Y rie §Bint dedaburthed. inkttinidAe modulee Fy in@na I0bsurface

can al so include riser_joint nmeasurenent_ i trl,fmeq)tl .
compuwiFaiongnediven 8, ilsatted ahravided ¥agsercs 9fgiyV replaceable wireless

dath SRR G B0 pRividgda donfifinidtiGe pelkYE beB¥een each of the joint
accel eroneter data, etc. i n a separate on

( nposed o par, e of
mepgyecTRqns Estryrae mpdplos $hpnd the ripes doipt lead daga epqiypr 23 thrgugh a water
colﬁfnﬁ%@sdcﬁ%ﬁtwi{mg S RidpSRe 1 XEherfds TR IBHN Gh FREDS MdSE each

connected to the vessel” 27 at or "adjacent the surface
insgrimeitemodule aHd (operdall Yeleneipy slgtieny edve inchdal 2 gHpqspwar@l n
pnighe _. . " Bocted
cof HRULGTHED B8 L fnl A 10} KLt L0t
loadeiatia poeert soims 10U prsfirabip theluding Qibattemibr athstibreayf Hierege device,
onmunj cat.j. o 2 A ' i
oo QL TSP s bV ST A0 18501 B St
to thbaisérgomt Jonddatalievgiver Boaithen licertly.on vpednathay ongetr ween of the other
._each of e o ol nt surenment . | ; . .
niepteob i eh ° Potrt SrB L R B TR  TRE Bt disussion
of vébedonfiglratiohs:associ ated with the riser string 23. As
per haps been shown in FIGS. 3 and 4, each instrunent
nmod The nfdashréngeng instrata¢m ncluler®l rcgn détetmionihe gvagnitwdsl efdbe loads

img%%%é gg %%lsrgs%lé Or:ll'gl toccoggﬁg tﬁ%%%mﬁ%ép tg‘neggtgel%ssg ?t:\;ariglrllselocaﬁons on
thechdel @aitexd dr@ithr disdranssed Whase aresonumneter dDhethnds wrdabivitich the riser
i ncluding a batter

r_qQther ener sto e .device, .
SugEE oDl BEAST ks it PEETIEFIPEPD e e eads 4P 1o pinf g ot he
sel0f 103; Qlrlce ChbB@rstidofl b1 ¥4l td Qreicads thatiasttaptifowdrd 38d can be
joint | oad data receiver 93, either %r ect,lexf, g% Vi ah .
dopg Sarerelabinely Srmplp campyter FRSBRHATMnGs Y GHREHY¥rdhe Figeg dynamics
caf be ohtaikBY Gia A8deRirbrRdlerd] WIEHS b P foqlipd h @ltfe domipldx 8hbfCdperations for

I ncl udes a di scussion of  other confi 9ur ations: .
conversion to material stress from which the operational (e.g., fatigue) life can then be

calculated. Other measurement options are, however, within the scope of the present

invention. In either case, the load data sent to the riser lifecycle management server 51 can
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The neasurenent instrunment nodules 9 1 can determ ne

t he magni tude of the | oads inposed on the riser string
WQ2000402889 cul at e the magni tude of the stress aPCTHBI00UE33826

| ocations on the riser joint 29 or other riser asset.

There are a nunber of nethods under which the riser
be dn pighes gaw dafp op eonvgred fodlgeal Atrgssest byy the ghiprard pormutes 4d, or some

intbARBiateT8ESiflsfBe ﬁfoée%smgisra@cosﬁc}ﬂ@héa Hithd REnBRASAbAALD1 .

si nce conversi on of rain data t0o stresses is falrly

st r Ab@Rdihe VR Entan&@ B B8 pRABR iNehtich, iRl RhdoY 0¥ is carried by a
sinpl e conputer program el enent. Al ternat i vely, the

thip jclsap-cay seaRROsiEe Ban(MBE shoma; Waieh gambeuted te ra@maéatt@lv gletermine the

de G RY riEE fothi B. an @&rh%oﬁﬁéﬁ?&tﬁ% ﬁ’l@tma@fs ﬂ?&@fa@&'a@&f—t 3f Lt long
conversion to material stress from wh

and pstetst 4ppreAimatdy ¢ 70 degieds piidhye qifcpmfesenge pﬁﬂrﬁ rber joint 29. Bach mat

coﬁéﬁnﬁ U%t?c%ﬁ ﬁbergcgrﬁfec @(ﬁ W SR8 Qén's&nﬁB%gt is r}&’ﬁ’gﬁ%@ measure the
wthin t scope of the present iInvention. In ei

wagelength phide Ilmbfdmdbﬁ fbgs nAS tlee stiffessi of dhe ¢qnir®slyecmet ls substantlally

r

lovgag %gﬁ%@%gteﬁzﬁlfégl{l g5 21% rng%gﬁt %51 ﬂfelh&!i}%ﬁsu oar 3321 gﬁrv?ture as the

rise¥]joind r29 sto mehi¢intteis weaticated, thos nlnangmg dhe lqngﬂxc@sthe n'gl;)ex gptic wires

em?g&d%n 1 fhe d%ath H}% I n%sglr;elrfigg/g%e F&in 5 1 I,{:ed g&eg ;V%{él other

meflddologiec af pdasimning oa carhying @insord0das knxmnnml these hilled irothe art are

.sh ., which b dt tel det i th
ARl
cnoin: 8 et sonsarliBh, oS Sl Bad iy Bin, by R meibment

mstrumemmhacnﬂmee a8 trhmdenittddS@om ] ode NMse2 intEBCHr Sbér &b@tﬂttalt% next,
ical fibers connected to an el ectronic ensor

m“?%‘?xe é’” ﬁ‘@c?u’ff?)“ tRSE TS EwpER W’eﬁ’&t il ‘ithé“ql lePPCheS the

veslsél ﬁlb&htéd hRéiSer 955 tTHR Bedivek W8S & Rifn, tBRIsCRBIWS idh@ sﬁaam to the
bst anti al Iyofl ower .t han_t he materl al form ng

shipbagg PHPHET 29, foF HEoGeating S84, FeRmRicadasmbacky e Péeragfecycle

mahfniehf 88rvérOb Ntand orkRor¥iatiBadet 65.5 WA Qﬁiaeﬁ‘rultﬁ)miﬁlg is a well
changi ng the length of the fiber optic wires enb

undlexstpqrecopegpt sABMuURsatr:thoebdheater eolgrmintraduces spsgific challenges
VaBiBRY BptidtRT fol Wita OleRRetr TBLD AHRIIRI GSoulficsP Qﬁbﬁéﬁe@ng&s 0 Emd laser

carrylng sensor 103 as known to those skilled 1n
telefpetryar e wi t hi n the scope of the present invention. I n

a preferred confjguration, the instrunment readings
t ak Bardpyree Biemirsieq umedie ris ' praleablyu ien mosip Sizdightfyrwarg  ethod for

co&ﬁﬁ%gﬂ&t @fjaflﬁx%@ SRSt 107 ec{?tal Ot afivife (F}ﬂSttb%f nowesdk, h& some

the next, nmultiplexed wt he current ser
signifisentdiradiantagesd |ng@g clreas, b drmeged edreuesppdiallytneprthe brgyof the riser

s g BV&%%FJ s ﬁ%t?qu){ eog%%%qfong § 5 I%It cg'nt ql%%s%w Sf)thg %Té@lj ngt 29 or

sen ata strea o the
otheo aqsatSe mlzb, 2 hapiwipgrapties sionly tpidaltyolenuirei w:atmtlght s lat eaph riser

- ri [ ycl.e it SEeLveh, 5 a onshor.e

5,0 9 b PSR PS5 Skl 0 e

somemﬂmt biaatbue emaxepment toternfabade’” end tdntamghantis) e/hiva tager ever present
ntr uce eCI ri ous options

in i TR0 el HTRRy 8 BOHARHGI P L GGG Le & omeeF b oo

adjatenc Fised HEin0 2P 08 idealdohlpach shet-Rkdlytion when the primary riser data

telemetry has failed. Such an option would, nevertheless, typically require some level of

ROV intervention.
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Hardwi re transm ssion nedia is probably the nost

strai ghtforward nmethod for conmuni cation of a |arge
w@rmano2sed data. The hardwi re option, however, POIEESHOME33826

signi ficant di sadvantages. Anong ot hers, a damaged

wire, especially near the top of the riser string

c ouhapupties is prabebly csheamo'fto@@bwe@ dere ok epuBUEGaGAR ff?rc%i@rwater
datg?éhéglﬁég&rny RbouliR JEleRS mirenof & affagil 8 s0mS Si@aia&vanﬁlg&o both of

i re option vvouldtyplcall require vvatertlfg
whigh atvsvv@lt-u@atstpom e vty short Yanges (b 200, A ydaERte of 500 Kbps is

achge%%lglé %/Yﬁl?o X S a't ag%r?ét:]fgézqggngg%f ~ W ’ﬁﬁ@pﬁld@{(ﬁl is in excess of

us environnent 1 n terns
that' Bek;uuseel fom tedenaadyt cvei @ aangs thattspash teie eisenjewntspldeereaibeririser assets.
Accorc‘?lgr SR asr ar}lbo(aﬂﬁent o@%h%?%sge% rn%P@Hl'éﬁtg@ mogg%fcs,b&cm{sgr asset is
pr ac acent riser
eqqlmjeﬂt\mth?gi, tx’amcewdetﬂat yewivey dat, agwoln@r thet parmnebladdressed to it,
n the pri omr da ta tel h
muﬁﬁ?egﬁst ElSﬁ Xa’can g\sltg r\tts essel%sor ea mgé’ C &% r1Ie \@' l}il ?tg 1de§Hﬁpdtlon,
and &g irafdmilROite icombihvd Aith q:ack%t: «m&m st tiser [aBaeb aztﬂlgh udee the same

nost establ i edfor at 0 upder.wat er, .
roufiag Ip 01 BOHELCP 0 SAPRIICL Ples ASTRORG T fiHitisn coPREVFAINR! &l riser
assadY iAo aNndms® FEorly Safvafnita¢ &&h theofider adsetediicated anmediately

wel | - under stood. At very

short ran bout. 2Q0 )
abavg gpq belgw jihaying - BeasHTengY lﬂ%ﬁgi%mg%elﬁ? éﬁé%‘}"éme\ﬁﬁ dgta intended
forQRE bR MQGr Aketd TER rséclu@ﬁcnﬁ% 8 qaieiBE Yut@hring AseMiployhing In the event
bandwi dth is in excess, t hat req}w red for telenetr

thap g eetaqtelemioly sysiam WpnRgeriagtst mrdiupctopt it §8%9 fgm Beruptice, for
exafnﬁpclce lis @A5EhiSh trAVetRE Sl RStrirRerR ol Q4R trisef asﬁd%nﬁ)éﬁﬁﬁﬁbut a
I'ement i ng acoustics, each riser asset is equip
re-SRATO RSt AP ERIeREYeT3 F9oihal Be BVl feRctigning TisqT GARsH @sremﬁ‘éed from the
chﬁl"flr tz‘&l@%ﬂ@éﬁf hESR&HnteRt tbduld® FHoRt 8% 8%a1fub&ionHe HMBtrAhent module
ata wt S own sensor readings, codes it with its
91, e mrdniile ah dreludgritprechinatruotignessrch hat iaEerciiie e detgeftamy signal
froglaﬁ%< g(ﬁage t thd R4, 3 %eﬁlodﬁ’f@ %Q@néjﬁﬁéuﬁﬁﬁ) ﬁl@'ﬁ@xt nearest
rou nore ata and pass it on. According t
moatmsmﬁmntmddtdfoﬁfl guration, each riser asset is
initially progranmed to onIy conmuni cate with the
ri sés withogtes nombadweided telvmdirnoptiops.athe énplameniae @apustics, battery
hfe{] %ﬂa’ﬁa %t:ﬂ;?egﬂé %gﬁl?l&l% agﬁ%{c{é Ion g&hﬁ gcgmé? ' l%[llﬁ?ésr 19 be robust,
sufﬁeantelrad:tenyglfe <.o0, D at dehstowurt mdulihs, regn ber sedllyobélpbaﬁgdmﬁaph rier asset
event. that a data,tel Vi SV, S
g‘ért i % uRc s 851 C{ﬁ‘ adeérll annsal Off }},t%m ogpsﬁl? }g‘f:eél 5 %?Ughom the
dnﬂih@mpinﬁletlbls c&ﬁfatgnvﬁihe fusd mi‘m@‘mzﬁﬁé)aaéﬂes; assihaiteeaivepodet surce,

e lp RBPPHAE b B RB Dar CE WS AN B RGeP NG oan b

pr@@z&?hed ® ﬂr&ﬁ@é@oﬂiﬁ Qﬁhiﬂéﬁ&slﬁhﬁﬂhdata, A bemniad, iovied gvert Zh)aseconds or
i nstrynment nodul e aboye. .t he unctionin
tones ¢ L OGS 845 7 6t VB S ERe AR HEILGRTS Fgp e durther

the RSN NQBSleSUCIntHE Provideld @l fficiehi IInElﬁoﬂyCl Oﬂ&to@ﬁﬁly&ﬂktore data for
signal fromits adjacent_instrunent

thepsaioris thyagmisEons; Rt dn At 4ol | Ph%mﬁ%%"tﬁgoé?&‘f‘%‘g?fg%‘“s?’ the'event data

cofnﬁﬁx‘hfcﬂﬁ@ﬂts dERPasv e temABal Wbhidh i bEBE cAAGE AT AVkdré@idg to another

t el enet r%/ options, when inplenmenting acoustics
enfpadiment of the present invention, the acoustics system prov1des multiband transmission

21-



life managenent is key to ensuring a sufficiently |ong
operating tinme. In order to be robust, sufficient
whaiwaesod i fe, e.g., for at |east six nonths, PENUR®09/033826
readily all ocated on each riser asset in order for it
to nmeet the demands of its various subsystens
to bdth cogipousatet foe sihgld bindgsigmbplissertion. whem arepatingripad g eincrease

trangfmsg%g\g@ﬁd%dtgatterl es, as an alternative power source,
el’p conpensat e for such Iimtation. Addi ti onal |y,

. %?0 SR T ) BonbeniRBarlti DAY TS, plthough they
are QI0C mck‘loeugpdfiﬁr seleovelsr apphcta@mgserA fondanteatal pwblem with EM is the

dlf%%uﬁFe%gec%o\l/l%rséd ]Ix_'s/S% acgv(:l"dm etr!x1 ?% ?%(%lglﬁmgu&%x%e &gﬁqdugé Eéa%ater
whhe haiso\tradeﬂna;lyf freqnned]t relm‘mlyy 1ahi@g5 antemas omhd/ Migh sposvee  EM

cog e oLB8 LS R LSRR b AL P o

of @Ity @adelacinely Smﬁiteﬂr mﬂgeﬁd Fohidxemplejrediasde af tlB® rfeatshmlts the
bei ng ca ri dout rdln t 0,,anot he od

corp R HE SPGB &P DL SO LT RIOD YT D tmited

in tFAkrhiskiaR ehnké @ﬂﬁﬁiﬂﬁﬁdh@ﬁé‘c%eboﬂﬁe 6DIMP msﬁﬁ@lﬁoﬁﬁt advagdges of using

band signal disruptio when occurrin t
EM, heVewesas it ARkt t Sroyfcrprachicat teﬂﬁfl&‘%ﬂl&?ﬁ&@%ﬁ}l gugyeapgyeach

mehdutihied) S @I nfodlle 91 Tak 36ntAR al sSHELE RPN AFceivak hljadegheach riser
they are not w dely used for underwater appl.cations,
joint, eqpReriore mfprablwolgpeé?ﬁ WP ttHAtERRY <7¢ Hie s fRTEXigy o&f each other

trafPGOU RN SR Miek fbils 0y bl d’&gnééﬁstdathﬁQ&{EB f%hdbﬁnd bérd@dication.
t he conducti ve Seawat er, whi has traditionall

Dafacbgiiveend rises| eonnesédry of gagh éwg@nws jeint 2f i lgﬁhisb\mmmugmted via
harﬁ@ffg“n'ﬁét LeREbrOf 3eraﬁd Feth@Hef h&é@ﬁreagéﬁa@&@aﬂ%g%ugﬂ be located

pect to I nsta | at1 on, but” at the expense
rpwdwaj (asgdaaqudélaémgvtée )}eﬂgﬂnpf éh¢ msen geint rdn@gté;mgpr@ectgd to the

afoge%e%fiorgﬁd ﬂa?rgmi ﬁxlie Ag& gg‘naﬁl su% WQbﬁﬁﬁhﬁ%c}ﬂgq&hﬁﬁgﬁf can be

roa ban communi cation is
auglmmtecdadviﬂy ldsemrt @dustln comangivhimisole prayidge an overall awre robust data
roldrs es at best. One of the nost significant advantages

6’? SUEEM however, is its ability to provide a

pra t i.C n row,r e,
B L R B
teleEMttyr aeymireds \ngore aﬁ]namgnpreaaloh thaus eicoqtsupsmlam niekeotety | is readily

ac ?v &]gg %5%8%/ ﬂLy \/ %n:)%%p egnet he%t tlﬁe)éef‘lgtlve}y sgrg? h? %gerg&gégiy t(Xptlc:al
wabE hecdver] aretdﬁfésteéhyikﬂattﬁﬂlgbr oadband cormunl cation. Data

bet ween riser connectors of each single riser joint 29
is Rbmdle@mﬁrﬂhalatmﬂnmﬁmﬁhamddﬁmeor nidién Q%alsomhw;%a pregelected

r I.ni.ng, har dvvar a c
teveE RE G GITRES HR8) PR rbnd! RG BhiPRns TheoPpepgps of the
mdﬁﬁir%ﬁlerﬁ %srrdmélﬁﬁﬁdddédeﬁ @m e l@hc&(hsfeﬂasﬁh&n@f 04lémetidn e dime to time.
ardwire lin Addi ti ona uch EM c icatio
SRR ORg e i BT HaRt B R SR AT O BEgaierou mey be
as<SoBIIT¥H iR tHe Ofdssh dnirSHrAhl/HendBAg et iRl quifdiedt isobfetted ab auring
tel enetry schene, Laser tel ene opti cal, wave

opHBATIEN SRlFYRRH. ERIERBIOnST 84 THPPLEeE POmRGHEHoR ediam or media

95, nevertheless, must operate when the electronics on one or more riser assets are not in

operation. The fault tolerant options selected are a function of the environment, the type of

riser system, and the desired operational performance. A few example of fault tolerance data
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telenetry requires nore pointing precision than
acoustics, laser telenetry is readily achievabl e,
wezpeadznhd y when i npl emented on the rel ati vel yPGI/Ds10g41033826
riser joints 29. Optical waves, however, are affected
by scattering. Regardl ess of which conmunication
telemsttyy uoptions arsclivge 9% tiser agpet Irg-seqrencingp uess 6f seridde [pevey, use of
. ol er [ (I 9T
hacdint el DL STRO VM Fhoflo Rl GGy clarbil? d pRfof eqpanced
onhvadRAM. 9 1 on each riser asset may nmal function from
tinme to tinme. This mal functioning, however, may not be
a dhy retd prvicesinfthe Heer ebsetrersogieneing bpionrigschies a fault tolerance
me@ﬁ&&ﬁé%%ﬁge c!latEa }shﬁggﬁl&é‘@ g)egb\()ef 9 rU'f/rH@rQ %al,nnﬁe trﬂa't asset, and
e urpnent 1's subjected to during operation or
whelely ejaiemtasuiempodinsEmbant ghoduleedk atts (anf the alata intended for it, and
. CO ni cation nediu r. | A e ; .
1203h58 tr%S%\A}%‘etgle £88 oL L2948 %?‘g%faj‘a’ﬁ?%%@ %?thrn%%ea%%? gfeérw e string
23 aBaigsa messurendent instopenamioduie 9T hesigmuiromtthd srfacd can be provided

options sel|ected a a,function.of .the envi t .. ;
o BRerE o rarr et LPuB Erbios e TGt P B a Phjgpossvi
bedagyel thé FARBE f thé sigawl eithspisturaént neodules Ddlcer Beigiven to cover two or

datatel enetry options are: use of riser asset
mOFeIsSEi@fici ng, use of variable power, use of hardwired

junpers,. use of RCQV repl aceab ta tel tr .
L ot g SO EERARS Euf ik AR RRUICONRR, spargby: in the
corléx@ \oF Bsbikiios, ol Exdnpie thedinSifiment md it OD eionfl wpd theAransceiver 109
rescribes a fault tolerance ,msghodol o(g%/ ﬁge%ﬁby gglta. In
so that §t wonrldonqrmally pRfy cappaunigate yeth the stafiqnedipeqtiy, abgyg o pelgy 1t
the@8s8lof ANEulhEr RbMcee 3izHalMRBSIHT BITRRIvided StvhidiBwulatdsthet each
9 1 acts on the data intended for .it, and ignores. the

mepgsgment psirprment zaqdulsr91atorbaeadeast #f higher gaver HPATng ¢t fspst the two

neRLdd ShitiddsS Ructf® S@lem8f ark g ot barSbd kB tletdiidelthé Beation of the
measurenent i nstrument nodule 91, a si %nal froamth

5 mt he
faudty prch instrect they Bmpieninedingirymepni aodulgy 8hdust pheyve and below the faulty
i ! hie PURASHWRE rOfntddnGS Fpidi: ABEKD1 to th
lnsg_ﬁl@%ﬁﬁiﬁlﬁ;ﬁp%g)gfbﬁg gecausoe tﬁe ra#r%ge of tr% Si gnasl o
nowfal poreericosumpiiemmod®dul es 9 1 can be given to cover

two or nore riser assets. The variable power option |

pr eShe hiydwire jynaper faulololeranae aethodplogio PiseRyibeh @ rapsdial joption that

Y i St ff sl RtiodifEmbAAHehdfBR rument

wol BRI it RRHE B scoBlio X AMR g LA LR lirumen
modolel U caorberdctapsedriyyhardireiminpers detwice ittand the sfatiopn directly above-
an&i{)érlev%tly above or belowit. In the case of a fault, a

SUTface signal woul d be provided which would instruct

eac r LSk W RGE ook c

hi gﬁlé? pomergl,gﬁ%é%%r Fdltta;g at eagttrB nt ﬁéﬂot]nv\gl%%%%?%gt fiif dforance
meshicgblogn simiBuah that fHherbardwire rogtion, rexcept theentlye hardavdret package,

det er m ne t he catian.of | k
st G, R AT et Bl B o A g Roptaced
usidghn®ROVie faulty instrument nodule 9 1 to operate at

hi gher power, returning the renmaining nodules 9 1 to
t he The birhbarf ¥V optiors preptribemna fanttenethodology whereby some amount of

excess on-board RAM or other memory 105 would be provided in order to store data in the
event the data telemetry portion of the instrument module 91 is not functioning, while the

sensor 103 continues to gather data. The amount of memory 105 is a linear function of the
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The hardwi re junper fault tol erance nethodol ogy
prescribes a renedial option that would require ROV

WO paoenexsmd i on. In this scenario, a malfuncti onPEyUS2009/033826
measur enent instrunent nodule 9 1 can be accessed by
hardwi re junpers between it and the stations directly

ametnd vBtima ¢xpreted ipr rEmedipiagtion pAa‘@@amb@st Gxtiem topldniglnde ne that

canslg?%lgg{ﬁré) Qév'eﬁp nBFxfﬁ? of Eéﬂ@(ﬁ (ﬂta, ?SulNEﬂ taﬁ L&Eﬁp 845s of sensor data from

simlar tot ardw ré option,
the eiserapset ﬂin@tle ielowe Thia cldewdr @ppmbloaghe am@wamdﬂqhég%oﬁ ifformation
theso%grsa or @es%%ggg %?ﬁ“l% %(}ace ﬁég{s#diinéﬁdg{&/%ﬂ%gmg cost of the
ontoardonanaty RAM opt i on prescri bes a faul t met hodol ogy
wher eby some anmount of excess on-board RAM or ot her
menWwhile 465 vptiting fiyelt wlerahed wiere dssatibed elopvsy ib slwubiipheanatad that

t he gvent e data.tel
varjous o uﬁmgr %uli ttcl'ielralhcg {oP (l)Jnns & 1?@%1 I{r%oﬁg%edqﬁ] I?Eubtsgsg 20} Ofl‘ﬂisu%ﬁ%clude
ship-@nthoridsa inegiatcherks datvell as'lawbaamuntabﬂltty strredupddnd Bata center.

a linear function of theanount of tinme expected for
r enRefiagdlesaatfi thm sulﬁunfmeycmmbmiwiglysn@ﬁnm\mlrdedim ciccetding to an

t hat. .can | ocal I St RP

emg%cﬁ‘gmﬁé’% Wrpsenls m% ’éﬁe Sgné) S alrof nsolrmgca? Sﬁﬁ%?nﬂ{oﬁse Sensor
dath] ®aE itaadBtadditived tﬂlﬂél’ﬂ&&lk)ﬂ\@. e., ldld nmh@, avdliynuidpe radd ofrr relevant

t he .anou and vol u I he er at qr o
inPHaY, FEH FADE Gt Hee APy ERD ClnSpLoLi S8 SHa: Fpgmenication
netREkh 5§ f&@?im;lﬂé gﬂch;lel wﬁbmaﬁdiumem;wrkms Ag‘d%b&l«&lpahé ghipboard
otlons or fault tol.erance re_descr.i hed ahov .
coE d bEAAER BT T B nEE PUUPHAR Ofedy Qe hich the
drifRbicORBlefeiprB@uckibe fdpAion] &¢l id takiag plasdibsyst ens. This

can include ship-to-shore data integrity checks as

vel hcasdifigtohe Sseatél dnaidichdny oBthe 8ystedt] lﬂlﬁ&h‘ﬂiﬁboﬂatc&nputer 41 on
center. Regardl ess of the sugsurf ace co ni,cat

rolRRTIFFIF, TR eaEr PSR! do PR IO S O B g dsets in the
fre@ﬁe%%ﬁ AbmhiAVRIN tHRMNatal WEeRRLPEDATHe SIRPTIAEREorbuler 4@ GlJoMREforms
the various sensor data, sorts it, adds additignal
royting morweringrof fhe cendition of the vraions assess forfeamRle, sevgrel tiopes aminute.
rel evant informati oni and forwards it_to the
¥

shorbe phirkogTdieampulRE (16 (78R aLV2B1RESPUSlY RTviiad AIRaR jalsm system for

wﬂaﬁte‘f’(ﬁérkans%thaﬂﬁ is deRcte@X PR frofl Qpﬁalstrlﬁﬁém%dﬁfétmo rﬂ)r when the
net wor k . backup, the shipboard conputer

acwéﬂrﬁﬁchfaﬁguﬁt Wa@ﬁ i predipipdt Brampgles ofi cangmplyite meaﬁen%é |dﬁlfa would
be %X@erssN@étféQseE r&feﬂg{ﬁohé awe‘?ﬁﬂﬁé el AR ﬁrpfé)ﬁﬁﬁés%wded by computer

taki ng pl ace. According t
programl sterramdde@ﬁﬁmdlmréﬁ@ﬂ bﬂOWh@anqumWF ﬂtlﬁh@uml% Bhﬁaﬁfl?maly, and

ala%%rmy t g Ta {:L.F g‘[ h&‘égl% IJ()?{) &)HIX@ | OI' V%ft&?b ﬁldlué’édevsif)ratwn

| ser SSse tor I eacC S ri ser assets
("VIV") bauséd by steddipg @b NmtmestKrmayH@ mmra:dmaem sectigg of the riser
board t. f
oD B FRTAIER bR R Wb he s n

cr@xzﬂmi mpti@eV &r alchtannesnta thei shl.pﬂoeard Thapstai pbowy cerform addltlonal
mo%?tggﬁé g{/@? g%glﬁgg %ser 301n{59a &2 Sl y r%rp?gdlg%he cRAHHTR O the riser joint
29 or section several days, weeks, or months in advance. It is noted that, according to an
embodiment of the present invention, the onshore riser lifecycle management server 51

includes computer program elements to perform a more comprehensive health monitoring
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when either an anomaly is detected directly from an

i nstrunent nodule 91, or when the accelerated fatigue
wael20va0@80%s predi cted. Exanpl es of an anonal y i PCT/082009/033826

sensed data woul d be excessive stresses, deflections,

accelerations, etc. Built-in routi nes provi ded by

cheeknputas Fheﬁ%«g%ﬁﬁ aolinaeieg insTepréing the pesylty. F ua@ﬁrahmtgeiemed such

an 1, 964 GfifBoR Joﬁ{%ué‘é’uf Ctﬁro@éh {8 %hlﬁﬂ&@&&nmﬁ'xﬁganéh %EtWoH@@?: can
operator as to the possible root cause. For example

prometcemmaném@@dtewwaﬁqr@ﬁllqr AW 0 4o gedidsyrosird of ithegfersioning
systen 54 %g'sto\fél Xr{x}ﬁ gjét%%éfﬁgt dt'th 0" section of the

riser some owthe water line if it is

EXPgs 'p?ﬁxﬁtvéqgesh sﬂ(hmf PN QY aﬁ’d t7€ Elﬁ%dllﬂ%‘lt§ tof ?ﬁesgésénp ifvention

Cross noti on. I n such an eVvent
incgapiserdifecycle nmaggepent megrraddducol) Stqmﬂlntthﬂmﬁgm&fﬂ tofi the riser
YL AR 0 3 PRl 358 Syl BRSPS L v
risegdyist 29vpedtioned at mhlrtizty |0f1 sepaiatenosssel lacatignsroge dn tonadeployed by
eac, Ccosgeq t gm:iaipa bcﬂﬁxmts ooff tthge B ttS %Rf'énﬁonvglgfuié) NHser asset

hé&>onshdr e s ecy ct'e Tranadenen
mam{gehledie;ﬁomntfmmbchct moo gmamnethe mm’rtosy 4boiphhe Slopboanl cvorpeter 41 to

moggg;p aﬁlg Er?ag]gé Y e]?lfl}wglyt g élrsr?rp?s%e 68{1?(? ﬂ%gfeﬁ ém?té?lﬂ%%i%rgeg%o the specific
vesEelr?Uh &As, mbA v thg compeei ﬁdgﬁm&ﬂbmtseéxwﬁed Hyhﬁe sttiptplanipdothputers
41 ut er iL h ou h the shi goard ca

B8 Wi e O e ORGSR mofegom. the computer

d,‘gﬁi% EEhﬂeﬁl‘é wifl p(uﬁia@y 5o dés@n%ﬂﬁz\flt}ﬂﬁasﬁb@ﬂtd mbseoélthéhﬁ)lely or jointly
i ng system 35, 35, to reduce or nmitigate the

exeé‘rflﬁeé risppafegicly manaesRanhseHet BEst shown i n FIGS e

and. 7, enbodl ts of the present in
ri sHpte; .lreeegs%r mﬂgﬁ - BEpSEAR mﬂ%?g‘i s %rr@ar asset
mahfpehilRBt FrEsRmpr&ihcO20t, Ren bd Mmake fokth S€ WEdrEod®, HRCHRATRY) touunes, and

server 55 to nonitor and _nmanage a EI urality of ris
syrgalistlangupgss (hat pEpvidesesperife gt Ozgetﬁe P{dre@ﬁ@aerafwna that control the

furi%lnb't{lﬁ‘é 'of Yheoﬁaréveﬁ@raﬂa Qin’é&sﬁl)péraﬁﬁ)ﬁt h@ﬁﬁm&rﬁ antdh un&ﬂst&)ﬁ by those
each vessel 27). Simlarl enbodi nent s of

Sklilﬁgmﬁ%@@é n{hﬁe rilseriaither theesen difecyqle management preasars eradnet 120 nor
the%s@ﬂa[s@éfh%%%ht ﬂrggram%&&fu@fjl 2R at:&?dﬂ@%%yenﬂ)zdﬂfenf 88he present

shi pboar d conput'er to noni'tor and manage

invightima headyto a¢sidei ig éfs enfirgltia vplatileurnrrgy.rtjus eqn @ecﬁelwh@@' loaded, as

nec%§s§1 g@c%ral {M@Q{eﬁlk&b@olyﬁéssa@hl% afitu o‘af tﬁ@s skilled in
at er pr gram el enent's ‘executed by t e |po rd

thecwﬂrpuﬁeﬂsr 4thé risad lifdegcle |rsmagetnuemecpwgr@n rmmhlge @htand riser asset
[ Veery ak f i ter_.

ma% e¥n% rr? (%r ﬁfosfﬁ{;/\tn H?)I rgraéh mlanrc \}égglgsesthcgllaF el%%[gﬁt%' 28 will be

descebqaiemtdetad wh:&s wheuhﬂhesr beso |gEduye(bimdj maimed fgr cdarigy odle.d Olny skilled

in RSk oL AT S ot R O AT o e Dol T pgically
1mp]l|:&el:cite<ﬂﬁwx%/ hivgarelge bevan pe agdigniniplanknedd at 2€paratecetjedacorinmacros.
e rmo m Cr oC e oqgr r I nes an
Vel fasRibopienRun et o paiRh REyrlas wollfe Kivkn B mgprsiggd by one
skilltd &f deret epahatdo)slthdugh tBO Rdloding R@cfidnar Elbﬂi@rhtrtgzs@fptlon is

the, hardware and direct its_gperation, as k
dirgief PEMEHE By TEHo0Mt st | Pl Rt drt Sy r%?Pglaze that such

Ml&ggﬁdmgrcahreﬁcdnhpi@sromdrfne&mée% ofefi@agent program product
nor
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the riser asset managenent program product 120,
according to an enbodi nent of the present invention,
woe@d/ 102309 eside in its entirety in volatile nmePOr/yS2000033826
can be selectively |oaded, as necessary, according to
vari ous net hodol ogi es as knomn and understoqd by those
ski Adcerflingriotan smbpdime afthppresepijaventign thy yigeg Hi{peycde management
pro HP&‘SHEE@EZ(P EQQ&@HH@EQ%&%S&%%@%& 'aﬁ@[oc@t%ﬁle&acker 121, a riser
nagement program product 12 each i nclude various
assétUoast liigor maskgard A3.o st wieinfenpree deanagar fée and agisetasset load data
a i el HRRYoIE Hanbdedeht Yorver 51
i S e e e
cauvmrtheo ssvéruhL tto greaforne | \errelnst qumws,n@ttscmdpbﬁ}w caThey riser asset
u I
et BRan B Bber'iFL B Rbeydly REELS Bl deployment and
reladivh enrcaﬁmﬂpcmttmmgsiataafhr b@hmathtj/ Dﬁﬂi‘h‘ aainte/3PB ladapdes] tvdhel dgploged to

kn d. und
SRR LS P B B

nt. d on is di | J e
Foi T 5 B ﬁ%w%fageﬁ{ R SR b U Topd sty
Ac&ﬁﬁlhg ftolaf teimbbdiliehy ofthe pessed ripaaton tthrerisar ile=lr histeyemanagér 123

mc’ e&{]?l?e% ﬁsAs%f ]?.?r #@@grrefeinfeéj%%gﬁs%%tgeé f ¢ h%%rg rrgc%recﬁ:r 133, a riser
assB RAY @tstolgz@mmam frivplatgedomain dth taRseimed dBlS,ogﬁmmnsﬁmkset load

| ocation tr r 111, a. rlsr asset ad
bR GEBIER 45 ) S o1 PR oo s oo BB roeive Toad
historyp 84ta 3SS&Eh P @ ket Pide A%liop bﬁhbloﬁsemaﬁba@ effoni 2ath ekl 27 and to
when executed by the riser lLifecycle maﬂfﬁ server
storp1 e A ehisterg 1n arpiapass Stch 25, FKE R/ EH0ES diPppset load
hlsﬁ)?y"7 edcbiIeH 1 el AVundtiag t6 KSRl andSsERe adﬁﬁLderfﬁﬁﬂbas@dl thad history table
| ocati on tracker 121 can function to receive
whislibsdserdteed rapieryive pan piRUIds &saktimg gisproleading fposed on each of the
nsé}g&'n{s' Yy eg Qsts@ts e cath %skb‘i alr i Yinef rabiliB&Y fol #pRbSlected length of
ed to depl oyed to formvarious marine riser
timet andr@s) fQ!:iPtlaB soetpretmaakimpm gmpliedey {oF ang exmere papasirsof interest
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atgie (olEminge 44 brae U5 esey fatigee {ifeepstimptoprldd, alsubseowalfiwad system
anhBEerSMBS tadit dsadt Inyai Vel i Il
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of ﬂaatabcgn'n@? risérenseet llea? detapectordingitd $€ EmBSERENHTARSprORhOMyéhtion,
et fatigue life trigger ve] requiring
i85Sk Aliacaifob e KoLy rchniiey soror s mamager
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and to generate unschedul ed nmai nt enance events
responsive to a | oad data anomal y when occurring
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depl oynment pernits determ nation of where, in the
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hi story manager 123', a riser maintenance nmanager
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|stci table which, as descri 39, previpusly, can
TR G R - e AR R g RO
nofifiérel49]. OT it riseP s @Ifatpiub AbteASiBET 191 @ foRS%Bn V@ésﬁﬁlatewcoaﬂmon of
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descri bed previously. The riser asset |oad history
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resgp?éwc fipar aseeb gwea cczﬂbmawhe therepfrandrid tuennaled when dipefptiguegife of a
resfthyt PG U6 Bobd S0 FOREL bl OGS 0 RGLihe Bupecion. The
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tolA@hd R RRY &lbsyRend Mal f% Wedrh' tRNHbsO PEh&hHIE nrﬁimely the data telemetry
Instructions related to the riserli fecycl e managenent

equipme aalons withaddiiopgldault tplsranpes Bptugesset  managenent
program product 120', the riser tension _or nanagepen

pr ogEawedimsaisc of 1o prosa {vEntiasnplie eProwide cTwtigiy ﬁex1b1hty to
colRlRste SIRRS thlgdeﬁ drtyl ReGs ARy CexalBPROGhd TR sO cak HBtain the riser

present 1 nventioh provide several advantages. For
tengionerier paramstse sveh essstiske mbarwhe% Eefr 19nsipBN DIIhsYBEBY infegration,
ald %\%{ﬁtr%? gh&&jdaﬂxg ofh AR iRkt Ak f o}"hl@tns&qéhspﬁlﬂé%?éiem to

°b§ mai nt enance personnel to maintain and
impomperfaateceend exteral the lisef riserfantsat i on. Such central

dat abase al so advant ageously can provi de early

vi si Binftiotlimenfs afsboistern ermi avterprdinelly eafié theatrser pﬁ baih ropipe and
ungcgg&l g rXen]aJclé € hziQ l‘f§ﬁtﬂlg n%m{éﬁz{rfg %viﬂt 13 romgi a2 i€ heduled

vant ageousl'y resu

SOMEIOE tmzdv’amwsblftanaytltwe hmnag@démb@rﬂdstnm infoomativndn dife database.
mari nhe, fi.el d devel o S

Ar}, }n%sgﬁequ%:g dei {j P%nce % or r(r)§ agstrc])éiatedo\&lﬂ?)égqgl«g)&ect%@ anndent For

exlirhﬁle,r ojeOdMinordersder) ynmmim ahstring thatnlkes tbebo sﬁiawterdgtotﬁeﬁlrmt hlt by a

hufrﬁ;énc? ﬁnggfeaa'baaa%t %I%ng?eyls S i | oﬁlgﬁ | r%ctp?% g anﬁggﬂegtllo%n ?’theyriser joint
at theivelyl 1843t. Ol s@d’lﬂd&teﬁdn@mh@ peoratbn weuld hzh/re&l]@h degree of confidence that

extrapol ati on or rate.ri ana
the remaining riser assets aré/ sul’ca%ie or marine gepli

oymené Y éu%ing the down time
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program can be used to predict the magnitude of the
| oads i nposed on the subsea well head system This

WO nfooneaxd® on, in turn, can then be used to optPCi/Es200$1€33826
configuration of upcom ng subsea wells in the sane

a%ﬁ(gzgt%(? %@tﬁtlgspsénqnh%f' tb$ glg:gﬁ{rfs?rl d; devglﬁl%&{m glsnt)s of the system can also
adeMaith BYREHSS ke uadd Bbothesutib Bsd @Rthcahled aldldtenh ek aie e
in the subsystemthat is deenmed to be nost vul nerable,

namnel yhik hpplﬁbaﬁéh iseielﬁzmt %Yanegﬂﬁiﬂmbﬁtyatbnbaﬂlg. Whiche Ap;;lication No.
n " tol erapce features. Epbodi nents o
1?%‘5 %?rﬁ é@ﬁ@ %ﬁﬁ?‘ hifees }V@aa%spﬂavﬁ & Lyf Fiogiaghtroduct, and Related
Mekus, Diflldd Mnt&bﬁﬁgmllﬂl 002 2AQT9SSlatdai fodUF@rIba)fer@S&ﬁﬂi%atlon No.
exanp ahase can retain the ri

19/3%%%6&nealedk'§ystﬁaf%p%@er@ﬁow CilpbReSerantep hi2gH now US.

Ptk No. V8PS, mn eac%qﬁd&rﬁoya%@@emw%ra{cb%m aig Wi th
real -time load data, can allow direct mani pulation of

the rissge drPmboBhd ShesiiRhm Herd AROMRn R%cfo@éﬁﬂfﬁceﬂﬂﬁefemd
extend the |life of riser joints. Enbodi nents of the

eghadient ©f fre dneatien prdalihpughoppdific tefmas 48 employeds Hetferms are used in
a ﬁ&dﬁ%‘cﬁ% B HRSHAGHULLHPRENLARARE SN egﬁ{fn%ntf%n QU deR Qescribed
mai nt enance event 1s one that 1s sche ed sonetine in
ingeisidereble igtailnwiph meppdictiefsrenad tethetpyillugzaednéshagingents. It will be
aﬁ%&g{ 'i‘i%le\%? d‘lgt v%ﬁ&s%cﬁ'@c%ﬁgns #&%@p&?}ﬂquade within thf: s%irit and
I nfenance event 1's one assocCl a an unexpec

sdope plibe invedam ag xesvpbe ingirefommgoing specificgéon. | Koir nxasnpkn atthough the
d SE1[1 %gl anlh a?oggsgee Mo l?Iab hca{meq(‘:I a(% ?galénq iP a%ftOfms a&g ydrﬁlmg risers,
eﬂl‘auhahgentx exf uthel i seab mmpﬁmtdqoﬂlyoﬁpﬂilh etor ITE@T andiSPARatproduction

g ver % | east. In such a scenario, the operator would
PRUGESISKSyh degree of confidence that the remaining

riser assets are suitable for marine depl oynent,

reduci ng the down tineassociated with inspection of

the entire riser string. Enbodi nents of the system can

al so automatically notify the user of both routine and
unschedul ed mai nt enance events. This application is
related to and clains priority to U S. Patent

Application No. 12/029,376, titled "Riser Lifecycle
Managenent System Program Product, and Rel at ed

Met hods, " filed on February 11, 2008, and is rel ated

to U.S. Patent Application No. 10/951,563, titled
"System for Sensing Riser Mdtion," filed on Septenber

28, 2004, now U.S. Patent No. 7,328, 741, each

i ncorporated herein by reference in its entirety. In

t he drawi ngs and specification, there have been

di scl osed a typical preferred enbodi nent of the
.invention, and although specific terns are enpl oyed,

the terms are used in a descriptive sense only and not

for purposes of limtation. The invention has been
described in considerable detail wth specific

reference to these illustrated enbodi nents. It will be
apparent, however, that various nodifications and

changes can be made within the spirit and scope of the

i nvention as described in the foregoing specification.

For exanpl e, although the
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description primarily focuses on application to
drilling platforns and drilling risers, enbodi nents of
wao b@opoxssent invention equally apply to TLP aneC13P##R09/033826
production platforns/risers. THAT CLAIMED 1S: 1. A
riser |lifecycle managenent systemfor nonitoring and
managi ng a plurality CHARGLAIMEDPISY assets
positionable at one or nore separate floating vessels
each having a floor, a well bay extendi ng
1. t heAetiter difesyele aminagerhens lsy gitio o monitoringi andt namgingt avplukality of
I . ut e
i BE HE Sl b Ao R Fhne a0 SO by foon o
weﬁéia\ymxtendmg thengthrodgn g lacqi) rshipbssd commnmcztmrfmewarb wpdried by the

VG%S?] Iledle 2|1,] 811@1,(])31' &rs’ntptg St or g 0 Cﬁlégl{ Ig{%ﬁ ﬂgegfgcajli gl?cimoar commumcanon
netvdelnind inclatlingn BeRSOr, apd)metnoq,nadlp&ti tothegdpesito §tb@ operating
. Il b an er abl led to the conmmuni cati on
ms\ﬁﬁ?%ﬁﬁ%mgl eL??%WIPtC Bt I?gpser joints deployable from
t hea vie&geint ident fivativriisenbd Qosifibricd R or £H&RNT the Kelljvay Bhd operably
Wg?dau ing an iidentification indicator; and riser asset
co RoRpsi¥¥¥uct stored in the menory of the

s hl E’?ﬁﬁeﬂﬂy ePARH §&hts WeploTBie! fBfm ARGyeBRNRORA alisel @ihd, ¥ach riser
rser assets, t he vessel riser asset rmnagemsnt

JOIBtrIB‘éF %%@%&ca?%P@%t?@aﬁ%st ructions that when
ex efibr efdsd? YmdriaBerdht PRA fp? QPULBTed i53US SndnllRy of the shipboard
shi pboard_conputer to {) ormthe operations of
compates 1o mmagiter andmanaga o plugrdity 9&&8@%@% theatesse} Fissrpssefananagement
prd'giraafr? grddﬁ’ét @ﬁclﬁﬂ?ﬁr | Sﬁg%ﬂcg%ttgﬁ gv?hr%? %%H'cgtteag 536 ?%%{i%p@{)&}rg Pn&n%uter, cause
the\,ségabeudp@mp@pnfpphréorm theppesationsig; and deternining a
relative, [ f
ol ural it yggﬁhg ¥1§eﬁ 6&9@5&%@2@2}’[ ojggllgtrﬁ tf%ﬂlw&% Hggﬁ?lﬁtaiﬁ&u%cat{ol;ln%ensor
st r fangactof th'mplusayst dmisarsjothésf dumiag deploy@heit finofly, thé wessdiae form the
co plurality of riser joint neasurenent
Eérién%g and
i nst FURBNE hodul es each positioned to sense a | oad
i nposed datermirsepareitive deployedl podigondbeatiah of the efchdé tHeqheality of
Ql.nt s; ol nt. | oad data receiver

Egﬁﬁé’&yggntw”?lﬁ%wé}&%%n%\etr %IP ‘adj acent the surface of

the sea and operably coupled to the | ocal shipboard

ni c t| o etwo eive |l.oad data for each of
2. { o B R bR i d b ARG s oo RE s T 1 om ¢ he

pl ug plurdlity Gf nﬁdr?ﬁﬁt héisifemeRABHFua¥RNodules dabliPéitioned to sense a
and wherein the vessel r| ser , asset nmanagenent

dul
%D 83393% PricEpRiete Lpg ?ﬁ%ﬁ?p tpsality pd deplpypdiiseigeintins t hat

WheR riges§6ikt BEd Mita FoSivEbRReRA Gb S8 WRLLIRHK or £BMSR thd\@irface of the
shi pboard conputer to performthe
sea and operably coupled to the local shipboard communication network to receive load data

for each of the plurality of deployed riser joints from the plurality of riser joint measurement
mmstrument modules; and wherein
the vessel riser asset management program product further includes instructions that
when executed by the shipboard computer, cause the shipboard computer to perform the
operations of:
receiving the load data for each of the plurality of deployed riser joints from

the riser joint data receiver,
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operations of: receiving the |oad data for each of the
plurality of deployed riser joints fromthe riser
W@ eiontioxsed a recei ver, nonitoring | oadi ng of eachCDiS100%033826
plurality of deployed riser joints responsive to the
| oad data provided by the plurality of riser joint
neasur e monttoningslopding ek 33%95 @ plurality pindeployed Hser jaiglp responsive
J oipt i i histkent
on e 3R, &l BRAED 1B10C IERE biPet fanf bithigrictt Hpument
then@hﬁwor more of the plurality of deployed riser
joints, and \
Lot mat St et O AR AALEGERPOENKE thidy of deployed
desisgnjobnts Seponsive tocthy lad deia 08the Phe osmateentitizesplarelityré deployed
in Claim?2 urther conprising: at |east one database
acé@?&?gvsa?% the processor of the shipboard conputer
and st omrcwgdmg s tlaimfigsporsiviean theoestisated 1oﬁfdntg1®ndltlon nearing an
plurallt%/d riser. 0|an depl oyed fromthe vesse
OPgEaly ?SWOOFWC HYCSRBri sing riser joint
identification data, riser joint deploynent and
| ocati on dat | oad history data for

3. pachrespsiPEs g‘l”%’fegi‘q &)9 ? 4’8@@?01]“%?39&% depl oyed from
t heat YsisoRk databide mes’s&ﬂd’lto_tﬂi@prbctessi‘ﬁ ofi$6 eliiptanb@eipattk and storing

pr.ogram product further_in Iudes | uct jons, t hat
assvm@#%na%@w%aacfwf etan e Jelah&ffﬁ)%?/e‘f b Foaeel the asset
inf&rtHaRbYP 364 %@Hﬁe@ r_]oﬁlp ideptificaficn Whe, ﬁ@e Ij @it @é’jﬁoy‘iﬁent and location

rmnltorlngloa of each of the urallt

datyeapfl gy dotpt loast hlftemﬂaga frecaph Sy Blurdint ?félSP@aaltso%?Plgyed from the

Ves@glogﬁdd‘,@{érg@ly the plurality of riser joint measurenent
I nstrument nodul es, detecting an anomaly in. the |oad

dat the gBeTorsest granagsmenbprogigal PPitch fyrthpr WYLG%%MO?S thafy when
exdo em) ﬁ%})@é& %{)ﬂ’l@g . Ekd MBLhiPEhaPEBRG Rt &) dMBrm the operations
p epl o the

ura |ty riser joints respon3|ve to
of:l oad data of the one or nore of the plurality of

depl oye '

r espons %téﬂlt%ﬁh% Lo%ﬂigg %te' ga%lﬂ %ﬁ 9%3%%1’%139 g»lf] %@e@ [ri'ré%r Jomts responsive
est fontht ddadd data g&o@d@de@d Ithvgp]araﬂltym)f risef. Jomt] ene@w@@mt agstrument
def | nguqe in Cdaim2, wherein the vessel includes a

t enSPonS hg systemincluding a riser tensioner
cont r ol | detecting it iaomedy tio thoddadodata efisn@ni myprodf theeplurality of

rs er Iosytecri rlgeq Jomt%r\;vhtarllJ L)Llyungepl oyed; and

estimating damage to the plurality of deployed riser joints responsive to the

load data of the one or more of the plurality of deployed riser joints, and
providing an alarm responsive to the detection of the anomaly or the estimated

damage exceeding a limit.

4. The system as defined in Claim 2,

wherein the vessel includes a tensioning system including a riser tensioner controller
positioned to control tensioning of the riser string when fully deployed; and

wherein the system further comprises riser tension management program product
stored in the memory of the shipboard computer to manage the plurality of riser joints

deployed from the vessel, the riser tension managing program product including instructions
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wherein the systemfurther conprises riser tension
managenent program product stored in the nmenory of the
w@hiophaxod conputer to manage the plurality ofPE€T/BE82009/033826
joints deployed fromthe vessel, the riser tension
managi ng program product including instructionsthat
thatiiean exgetest ycthe yhiphpardsepmmyisarcguse shpthirhoard capputes fogerform the
<W5HH ? gard conputer to performthe operations of:
moni tofing tensioning systemtension settings, applied
ri ser temgitoring dendionmgsiystawy tessipwlsettingth crppliesl irgernignsion, and
datghé&mpgﬁ%gq&dadjustlng the tensioning system
tension settings to continually apply optinumriser
t ensi on presdiog gate do conttdhedjusing theteasiosing Frters yersiom sgigings to
n_Claim 2. wherej Gl ydes a
t erter BNy By S B e Ao 1 PR A et il
p05|t|oned to control tensioning of the riser; and
in the er conprises riser t ensi on
> '@5 5%§F§H?§ﬁ8% tt stored in the nenory of the
S hl whaein dhd}ﬂi@%ﬂl freTudén RRNIGGS: dyBlemphelndihg b yisaftensiomerpositioned
joints deployed from he vessel, the riser tension
to GPgH Pﬁ&mﬁﬁééﬂﬁﬁTﬁ¥6 i ncl udi ng i nstructions that

Wheph&iacé egsté fukiker Sﬂr@ﬁﬁb@ r1ikef @tpioh &ﬁanagan!éhe ptdgeim product
shi pboard conputer to pefformthe o erat

stopgrint 158 iRERATY £ thy SHPP@EL FOBRUETHE ISR ThY ﬁl@?ﬁy of riser joints

de;ﬁ%%%ﬁm%lv%@&l R EStehSGPRARRIMS prdkrd® @fbddatlaclﬂhﬁglindtedmons
plurality of riser joint neasurenent instrunment

thaﬁwam @@C‘lt%bie@ﬁshlgb%ﬁﬁd pmﬁe sRyseoihe sHBRARFHCopgicE fo pertorm the
op&ﬂﬂ% vi bration condition and approxi mate | ocation
ere along a length of the riser string, and
adj ust i rgonitoniag ading ob pachind thej phwrplity oF derdeed riser joints responsive
m t
oy siaBb ) FpALE O pELF o P Reilishicht Bitrniont il
| east © rrb;tf@mnga an empmdmgemreloylg wmﬁfag endupg wibjagiop tcgndien and
a pg Lf)rr )ill L% 1(9 nénetﬂ%g‘ita?o éx%}h!)ﬁﬁ@ltl 9&311@%;1&”' ng a
ri ser ?ecyc e nanagene server e ri l'ifecycle
manage rreerﬂ;uss'ng vensiohingi afgthe riseromersdane ermuiitigeteothy detected vortex
cou Ieddtqﬁthe processor to store operating
i nstHE & Pher ei n; a gl obal communi cation network
provi di ng a connunlcation pathmay bet ween t he

shi anrg conput er. t i ser l.i.fecycle managenent
6'ser3 ST e ngﬂ?We oL OURFSIZS et i nformat i on

bet wEieat blhieoo‘ﬁﬁiutbb aaetho®bMpatage risen foihtk dorrai emlityiof separate vessel
cle agenent. server: and.riser_|i.f ecycl
loGHifeGleHEE * SO ER 5 BAHERNDE SHrE T Tt sl FRpnagemepfserver

haVing Qr processor and memory coupled to the processor to store operating instructions

therein;

a global communication network providing a communication pathway between the
shipboard computer and the riser lifecycle management server to permit transfer of riser asset
information between the shipboard computer and the riser life cycle management server; and

riser lifecycle management program product stored in the memory of the riser
lifecycle management server to manage a plurality of riser assets positioned at a plurality of

separate vessel locations, the riser lifecycle management program product including
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i fecycl e managenent server to nmanage a plurality of

riser assets positioned at a plurality of separate
woe®sabshocat i ons, the riser |ifecycle manageneeit/Uus2009/033826

program product includinginstructions that when

executed by the riser lifecycle managenent server,
instructbms tthed wheg eaxeduitddely Heerisen hifagrote mansgemest sareerpeauso the riser
. ' ' i Wi i ser.joint depl oynment
hf%%gleﬁgggé?ﬂgﬁ{%gggm gﬁgﬂé‘e%?ﬁ%%q%?to 1;/ of depl oyed ri ser

j oi nts, reedwhnyripg jointsdeploymemtand tegeltidui dataofoy the atwalftypof deployed

theﬂgérugia,gsi ty of deployed riser joints fromthe

ship 0ATd conputer, transformng | oad history data

r ecei vedrebeiving eisdrijoiat Dadrhistory daanfdr e glhtafiyosrddployed riser joints

conput er i.nto l.oad history data in the freguency

f’ﬁ‘,t{"%ﬂﬂp@?ﬁl&oﬂ’@uﬁef’ser | oad history data in the
f r equenciyardfiming 164 Hihiery Saiapéveived irCthefie @omaih. frobb the shipboard

system as .defined. in d ai , Wherein the riser
Y F bt G Haon 9h e heu R Aher | nol udes
i nstruct iepding trixa 1onaeisteryeddid @ tReftiemyt BEmsRab ahé Ghipboard
of : determ ning fatigue of each of the plurality of
depFOYRHCTr i ser joints responsive to the received riser
joint load history data; estimating remaining fatigue
life responsive to the received riser joint |oad

7-hi stBe yystpan as defied i Efaim &, herein e riger [Hpeyslermanagement program

pr&fubefHhdr Rt dRY kiR iBR! MASRRA SRectkE Bhiforkhe RFARE of NE
plurality of deployed riser joints; and schedul 1 ng

uns éeferniniag fatignn pE pagh o8 thevdirekity of derdensid visen joings tegnpasive to the
reddivill BEF i GROBR Msthiy dafi€ riser joint load history data

resu tll’llg i n engagement of a preset fatigue life

t ri gffienating verthaining drtigundifé respesivie dn thedrecdiial dses ieint ad history

' J: \r.ther conprising: a data

da{%g%gﬁgégééé&ar%%}é@g&pg&?% the processor of the riser
li f echgdilmgnantrgementenaee veaentafol ¢ach |ofidha gluaility efisieployed riser
%_tae}llaase storing asset information for a plurality of
riser joints deployed at a plurality of separate

v es sehedilogainsdhiadyled meinghset everftorespinkivn t« o iqadilidterg anomaly in

ri.ser .jaint.identification data thereof, ri.ser j.qint
oS dclage BRGSO S potprepsieReus i Mseer evel
reduithigingpectidna for the plurality of riser joints

depl oyed at the plurality of separate vessel

| ocations, and wherein the riser |ifecycle managenent

8. Pr oghamyspnoaultinddih i 6, ﬂﬁﬂn@ﬂﬁﬁ?ﬂﬁ@i&g:f uctions that

when executed cause_ the riser |ifecycle nmnanagenent
ser ¢&plRIehopsessRsiaRls 1B Herrapgesios obihe Fagt diiew i aranpgpment server

andl ;i&ﬁ_!dh%é bl 188kt ©A& LhtabHs@ kiofiRg @bseiMYorMAorP for tahSluRlitr & HideY joints
or riser
deployed at a plurality of separate vessel locations, the asset information comprising riser

joi

joint identification data thereof, riser joint deployment and location data, and riser joint load
history data for the plurality of riser joints deployed at the plurality of separate vessel
locations, and wherein

the riser lifecycle management program product further includes instructions that

when executed cause the riser lifecycle management server to perform the operations of:
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joints deployed at any one of the plurality of
separate vessel |ocations responsive to the riser

wo eiontioxsepl oynent and | ocati on data associ at edP@i/UR20091€33826
riser string, and predicting a nmagnitude of a | oad
i nposed on a subsea wel |l head system associated with
the res p@cctn‘strectin'g sienses $tring) gonfigsptions b{ &yt ane of the plurality of riser
garbio%?(g) 8&9{);%% ali %FOI%G &qg Fuﬁatél%r Xf dﬁ:%r% © fVS?SFnlal:(])CH.tI?)HS ICS}?OHSIVC to
r es eatsenjeint depmyn&:ht anldgocaﬁon dhta:a:anwtt@iww thg risemstring, and

product,_ st.ored on a.

bper abl PEHCECE TRPih Bt e SPROHST o G P ystem

r [ S&srsoastﬁ@tmthpﬂﬁl ebpetiel ﬁseatstrﬁigereqmnm eo S;eﬁéﬂpaﬁ(fmg riser load
cat.i on the .co r am % 5{11 ing the respective

c o Btony 68 v Teest & SuS R hl byt

traﬁkeﬁrstragapt ed to receive subsurface depl oyrrent and
relative location positioning data for a plurality of
riser joints adapted to be deployed to forma marine
9.1 s@r cshpit&Iprograbd HRIAuAS SBed BRG HAFIBRI celRhter’ AEBbYChedium,
adapted to receive | oad data for each of the plurality
OPﬁfﬁblF 08 COUIUERT 40 FpsaReecre PIUENIBHOT Banis et pasciimpsifienaplesa one or
mdtb SdpRiie BRI Bedtion® &heao%ﬁ@htef ﬁijglgﬂl%rgcﬁk?&%pﬁ‘ﬁﬁi adapt ed
to estimate a condi tion of each of the pl uraﬁlty of
ri serrijesi #5ef Aendpmrest \andt lpcaifon] &ager olepted tohgeceive subsurface
dep1BymOWMaR@ reldthi€ 1856 hn @
eét irlrléss “data deter m&{n]\éﬁﬂ}o ?n ﬁe r e@éljfa{? ggoﬁ?sggjrogj{tsogda? &l to be
deployad td e a hapinegisetstdngpar at e one of the plurality of
ris
e FrisbPhRbitpnd tons(® GRLRLLGE: REAGY RRCDLOCHSE BB for cach of e
plaality pBtiset joirds Wb@aderplmecbmé‘om e nmagineieisea string;| amd es f or
Zafglna?rlazs/%?f %ﬁer&tedmyner ac%aptea %é(t:la a%gaﬁdopg%;af)veeac op % %lurahty
of wadrgoihisnespoediat to dt feedt one nlhe fuloningiereaeed wmjoinmoad data or

s RS O DBRBUTeC R e gnsed T O RCAHE OEE: K CRGnpaEp one of

thepplogligrof psadgeiats. as defined in Caim 10, wherein the
plurality of riser joints are distributed across a
plurality of separate vessel |ocations, and wherein

10t he As ubspiitt eogiap | RydRNtas aduﬁnécehﬁt (EMEn |QCRhdroiA the subsurface
osi ti oni data i.ncludes, fo the plurali

deplpyperd @pd f‘%‘i‘tWFéocaPP%P%W%Wtqaﬁ leglgﬁi%nfoa stk ofrfhe Elé‘fﬁh%’g"f riser

JOlﬂtsf Hgh Grdvididg) b GBIatiRe dSRSRE Pobivibn 'Idcﬁﬁ‘cfn FePitivt 19@Swaterline related
pl oyed, a tinestanp indicat L&g when t he re%f{)ect ive
L

refﬁeg@rpqnmhen\%@owéﬁv ek, comleted HseREERIFRIMPHER AV o floating
ve¥BERdLNGLEL Pl Ve riser joint was retrieved. 12. A
conmput er program product as defined in Caim?9,
further conprising a riser asset |oad history manager

111 NClau rﬁfglterﬁ‘)r(gérig‘ﬁ r}ga(?%éﬁ S ci g:ﬁ?doﬂl' Slaf¥ Yo r@ﬁﬁ%lﬂ Ghe ﬁ'iqﬂlﬁws&' riser

to forma ti ase I st or
joints are distributed across a plurality of separate vessel locatlons, and wherein the

subsurface deployment and relative location positioning data includes, for each of the
plurality of riser joints, field identification data indicating a field in which the respective riser
joint was deployed, a timestamp indicating when the respective riser joint was deployed, and

a timestamp indicating when the respective riser joint was retrieved.
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table providing real-tinme riser |oading inposed on
each of the plurality of riser joints for a
w@e@eabxset ed | ength of tine responsive to recePi/NRIDNE33826
| oad data for one or nore of the plurality of riser
joints; and a riser asset hlStOf% time to frequency,
12.donicompeiemprogramsiroduet as dafimpd iviClain Oy BBeTorOMPrising a Tiser asset
[ | oad history data into a frequency
km%gﬁgnﬁﬁg%g&pgeﬁigga frequency-donmai n based | oad
hi st Osey assabloed historsheceidyr gstapiod the fosm gy tige-dgmsin based load history
tabfeu ?gxgégig% e%;l kli{‘hn q{s«L,li T%X@ é?g}gog?c{ lrn’? g%:PJ Q?'tﬁlat }gllxﬁﬁ% & r?SEPonnts for a
presadevmdt ength rocﬁgmaunqspcmdwetto ascedarig thedloadw dap efpm)@f: Or more of the
Qfallty of riser joints are distributed

pmﬁ@%ﬂ%&”?“ﬁ“&r?flty of separate vessel |ocations, the
c orra:)ﬂﬁee fasgat l‘ilgtb@lmmdi ﬁdﬁeatueﬁayrddrrfaln dmm'pansﬁlrmgr aiapieéetr transform

. asset. |.oa tor nclu ng: @ rise

GRS e e B A o P Gk fllsypomain

bas@éﬂl@dﬁﬂd’co@aﬂhe of theRBy povidal stdragedbr ibsiantigllyiatit avadabie tlszer joint
story_i.n a.database; and a riser

store h I h
km9§§%¥y‘Egﬁ*ﬁ&ﬂFﬂ#VaW¥GgFﬁﬁﬁmgﬂapted to formand store

a tinme-domain based | oad history table providing
real -tinme riser |oading i d ch_of .the
- 131 upfompytes Progiad Prydyetass la?de o gﬁag @r el Thé rRyrplity sof riser
Jmﬁt's R digRituted bt pRra3hP bL sophrateeBleRRRhidnd (@S cb@putet program
| east one paraneter of interest for each of t he

progneffanther gorpprisingsaisef aspgidead hisiary mapagseinclydiags | oad
hi Sf Oy abdeRIbaihisiosy reégi@at a%gfgtécptosx‘é&‘i’ve 18¥Ehistdry data for each of the
conmruni cat 1 on net wor k requency- domai n based
plurligeef tissi jeinty anddo Hpetthy lyaql hleqo{)/dn ﬁgiaﬁabasatqn@e depl oyed
pos r f
R R e S
h1saor§s hibpawaviding mai}ume miseradpadingiinippsed oneegglepf tHe plugpfithef risgejoints
for 2 resetlec?ed 12% gir"n Hﬁlgl Hyadggted 1 s? %a&l?htu?es for at least one
pmhuwmhefmmﬁnp%r&whgfﬁwsmmdeﬁOMEkthemﬁasysten1analyzer

282 télgg vetéToef Eoégg“ g %ﬁ BgnL YA £F @dagvérrgpc%ﬁ@ﬂl(ﬁdah&i network,

respornsi ve 0 rrser
th&ﬁajueﬁcyf-ﬁaiam lﬁa@éd dAses ydmtébaddﬁstbﬂyenc@hdmgaielathye déplqryed @psition data

fo1J 'ﬂ%%lﬂf éﬂ S'n%a SsoboLllrgf ogglnn%;%n%%o&ka%e%r yec? gser]s?ring, toa

shlfpbkﬁelr@ G(Emlﬁ@éﬂ@ﬁﬂrﬁd By a &edstlsieplopias e shimed afule ﬂlmﬁbty of riser joints.
estimator adapted to estimate remaining fatigue life
for each of the plurality of riser joints responsive
14t 0 tAhgorhRfR | pr&dtath GREIUEA LA defiic® ﬁl@@ldlﬁlaﬂ; Hin$tie® cymphadigg a subsea
and specific _ riser joint materi al p t)gs data for
wedlhead pysispie analyzst alaglsd fooPrRgict & TRpepEY fidebal load mapsefiion » subsea
wollle &R M R§Honkité B riftibUBistblyf @tDfora §uBERE the/FlufaliBesf riser
ol nt "drops 'bel ow a preset fatigue life trigger |evel
jointsdonnpingn 4sﬁf§ﬁé®tm‘§ﬁl@ Ty, STMEe onput er program product
as defined in daim9, further conprising a vortex
i nduced vi bration alert nanager adapted to detect an
15i mpnelmpytes Pregiyo |prpg1uqtoqstc@ﬁn¢qqlgl'@@gl 9, further comprising a riser asset

fatigue life estimator adapted to estimate remaining fatigue life for each of the plurality of

riser joints responsive to the received load data, stored load history data, and specific riser

joint material properties data for each respective riser joint, and to issue an alert when the
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vi bration condition and approxi mate | ocation thereof

along a length of the marine riser string when
W@200311028¢0 r esponsi ve to at |east the recei ved POERUS2009/033826

data, to signal an energency alert thereof responsive

to detecting the vortex induced vibration condition,
risea jrinttfatighe tidy of awespeativeciseipint draps Belew agiesst fatigug life fgger level

vortex induced vibration. 17. A computer

mq%?%g?%ﬁ%g%gduct as defined in Caim9, further

conprising a riser asset sensor anonaly detector
16.20apt G0 LRy ?ﬁ)%ﬁf]ﬁ pRoduf2sh 8afngd gxpgjﬂﬂﬁly9,vmﬁﬁero&ﬁ¥ﬂ’ri"sin % vortex

responsrve to the'received | oad data; a riser_ asset
indneeidrvilemémcalers oteatst edapteddpdetdcttan igwarding er engpingaHenfnduced
-the pluralit 1 ser | ol r [ .
violiSn BuicRsahd oBhphREIot bR o P PEHLE of o' itint fer sing
whém kxistmigngsponkiee tecelerstdhd omeivethiayd dstaptedighalzd ¢mesganey alert

dat.a, and cific.riser j.oin rj : | e
it Rn@iedF oo g e FlentiBd, PR 6 SondthP Ghd L erdfifn an
action 3¢ fedadel o2 ehitigitathe detet@l eviex irglucedstonteinve to a | oad

data anomal y when occurring resulting in engagenent of

a preset fatigue life trigger level requiring
17. nSR?_@Inb@tBﬁ ragidmd Préduseds defisedtin (rlaa!irﬁveﬁllﬁhmompﬁ'ﬁih%

notifjer adapted to issue an online .alert. proyjdin

r ent HEEr258e SENsOE Aoty getF‘a?rt BisH ey detefety h{%g diaJ‘a anothaly when
ocdERiM BIPRRG R 18 VRS Yecei@adoaadRAL €d tO issue an online

alert indicating an unschedul ed mai nt enance ev nﬁﬁ .

r eqFiFEAETRE MgREenaBse schedilpr adgptedato gsmertecer 5?‘539‘&& plurality of

risdt! fafﬂtkc,ta ahedlfd oPesuting Fdidkefnde eldtid RBPorBRBNGI Ai1BGE ofle of the
ri'ser asset sensor dat%wgredlctor adapted tqQ generate

follomen: dheoreceiuasslond date.osterpdioad histary dataofnh spaeifis giserngipt material
. dilve RS Rrhtd b toVedrera® BnRhediR SmAhtehdiRe events
pK%Pﬁ%%FQ?@&& deployedﬁﬁ?ser f%?ntglshpul% reportebased
responsivectort 1dad aldtahanomalyy Whan edesrring gpeidting,ia engagemenpaf a preset
e ' nsor-4 ntegrity checker adapted
ﬁﬁgggggﬁﬁgggkégﬁé%gﬁéiﬁgﬁggg?%?1a riser joint L
meas uisemassdt naigeracreetenimdifier adapted db atseelamprlinesat providing a
nore .of the pluralijts | Sl .0l Lk
w45 gy b oL Ei it SR RUEHrah ATveh bl b AT e an
onlisedért indivating) aacasthedilsbmaipenacs ewht teherepient whdntexisting.
depl oyed riser joints formng the riser string to
thereby determne an integrity of the riser joint
18Meagoaipakt piopkib prodet asndefinédin Clainoh 9, Gurfhbagpmprising:
sensorreadi ngs emanating fr the respective .
| s b PHTRERE! HORRT AR TR (o EPTER)S Palflef Spsordatp (gt  rier
joil€ nféuﬁﬁérhfgxﬂ a@dnfgmeam ¢hodule i a&?lfciaﬁslsgtth s@psar most af mmm}mi%ity of
manager adapted to renov a ata asspciated w t
deployeg fisey oS ehouldesRporh Bt e W%rgﬁ%?éﬂwgy Yot s E?S%eﬁfq}f mstrument
médg; to optionally replace the renmoved data with
correspondi ng predicted data generated by the riser .
sengdiseHarY FPOIReBHY cli@&kewdeﬁtﬁ‘g&& amw% gath fﬁ?‘lsi%ﬁic‘if a mser
joidP n%tggdr&ﬁglt'iﬁstgnéhﬂ\&dulfeua\fsts&%edcmrén‘él AOmdrd oS @lie plurality of
asse '
deployed riser joints forming a deployed riser string to sensor readings for at least two

adjacent riser joints of the plurality of deployed riser joints forming the riser string to thereby

determine an integrity of the riser joint measurement instrument module, and to flag sensor
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sensor fault manager adapted to identify a

mal functioning riser joint neasurenent instrunent
worpaahesassoci ated with one or nore of the pl ur@l/Us2009633826

depl oyed riser joints formng the marine riser string,

and to signal one or nore adjacent riser jaint .
readipgsemanating fromdhe terestiveipeiiimeest medyy poen therjptegrity 1s determined

poNiNg riser joint measurenent instrunent

to%&#@ﬁ%ﬂé&?hﬂr eby provide substantially continuous )

| oaniristaassersnsnr slatajrenovabmapagehadaptsd o remave flaseed demssaciated
with ' %Juﬂ?qggt{u%gy | a0 Stdrh ARG RELAVGA ganHBtU cg)rﬁﬁﬁdl@nfeﬁﬁce the

riser joInt measurenent instrunent nodule. 20. A
rencoah ddte with cogrspendprzquiedi¢techdataigehiated by the@isgi sep®r data predictor.

further conprising: a riser tensioner recorder adapted

to record tension settings, applied riser tension, and
19.t enaicongutespiogiae produch as defered tire Okiiro 19 furthys camprising a riser asset

cO ted to the I riser string. an riser .
seni b T ERRAAEED e g T pbPAgseidna: Rl By strument
motiiile dséosRredt @ills bah er nows b thetpdurakily ustdeploye@hssenfeints forming the
setting to continually apply optinmumriser tension.
maigs B G0 o Set ot G5Bk, fHea B Rl feF i Pl dnstrament
moiEeetoV8adsaRSmAiEiR tiorddg ridsr haihiBchs@bmemihst@imengmadulk to thereby
managi ng a _plurality of rine.riser _assets, the
DR B EIRRY | SOmEonh dondt e aEFISIHQIE Gyr SR TP P epprement
instr@Bit thdduf pRMoHAt Beldw B Balfind@sningdHdtt jdittoRédshremait iBftrument
sensor positioned within a well bay, for each of a
modplgral ity of riser joints during depl oyment fromthe
vessel to forma nmarine riser 'string, each of the
plurality of riser joints having indicia readable by a
20y i sércompitr programHreduekasi d@ﬁﬂ@gﬁ@%ﬁ*mt9oﬂ§@ara€@§tp§wg=
| deptidoy, rﬁﬂﬁﬁr r@éb??éffaﬁeg@% Blrttof fehdorPlertlnas @pplicd! fikStension, and
fromeach ot her of t plurality of riser Joints; and
tendienershpkd foya dsar ¢dnsioharsydem coyedepodhe maine risentiins agd
the e cali $ L
fr ot Ao lonki B i d e BB 4GS RARCE G onersystom
to adjestreetehgicheasetthed tonewhtinwrllg] apply gptimufnrisen dension rpypioBdiyggto riser
t he steps .of:.receiyvin ata for each of the
Strfﬁsg?tgldle e?“%?d fr“imég}}e rje%ell ngg&?%ggﬁ a plurality of riser
joint nmeasurenent instrunment nodul es; nonitoring

| oadi ng, o ach . of th luralit | ove '
21} o7 R B8 pERERrBing 507 Btk PR ASPHEEG el A5 the method
coipHsind the¥tep§ oft i Ser j oi nt neasurenent i nstrunent

modul es; estinating a.Jsiser .j.oint | oading.conditio

f or TEEVHEOFSE K| ’g?%ﬂf’ir"f“§))1’o1‘1ll ep?Byed™f g‘?épt j“geflﬁfli%a%on Sensor
pokiESRANRGNEa Wwell bdlg fdreach datplurstity 6fesefoin®d@ingfdeplogment from the

plurality of deployed ri se{l %ntf; and _provi di n% an . dici
vegieh Fnfqrs p GRRETIG &1SFD SRS @ASH | & @Gy of JsEoipds fAYne ndicia
redMaBle b9 9 R ;RIS BT hBR tdep LN Gt SBAcH ORI IRElity of
nmore of the plurality of deployed riser joints. 23.
risprieinteom gachother i the Blurakitcetaisgriomts; ¢k t her conpri si ng

the détteﬁﬂﬁingfa: relative deployed position location of the each of the plurality of riser

joints deployed from the vessel to form the marine riser string.
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receiving load data for each of the plurality of riser
joints froma plurality of riser joint neasurenent

w0 p@vnosent nodul es; nonitoring | oadi ng of eacPCDS100%033826
plurality of deployed riser joints responsive to the

| oad data EFOVIded by the plurality of riser joint
22readhe wathnd a4 mﬁémﬁlvmﬁid firder comprisinmttientps off i gue

da I

; egg%%érfngé&{agla%%f éﬁ/tgé)%lugﬁy c%%ék d%ﬂg&%{mﬂ Q%;lma%?y c%f riser joint
nmphumaﬂﬁmyﬁwhmdeﬁmovsd riser jOIntS and prOV|d|ng an

al a |

oSy ERABRINEo] o BERE IR} SaqeRhlBiferIgR I pgnaive o he
loadelatagaiovadeddy ftha@urality o€CrisérjoiRtimeaburetbre instromputirsidalyss he

;lt 5;95%11natt1ng raer?sgrl _\%{)Lé t%a T co%?i&a ff%reﬁf: apﬂﬁ%{@&r@ﬁy rof élg?loyed riser
joihte m;pomstmthe Imﬂtdatam@bﬁdeMIe bt bhﬁa;ht}rmef:l@yémgser joints; and

| oadi n each of the it oyed riser

§ or Red G Ept B e satmeshd Bagis bondiimyetiaan operatng
degifusradeivioe eﬁffeldSpeﬁ‘oaé of @bitof RGMAIEIBNEepldYad FiskIRdHits.

nodul es; detecting an anomaly in the | oad data of one

or nore of the plurality of deployed riser joints when

23eXi Fhé Mgtho@Adefin@yindimsgh AN fidhal dBnipBsiRL ARiskps b@ t he
det ectj on _of the anonual The net hod as defined in

. 25,
O afseriying lqaddafadpr %Mtﬁgpwhfmf riggrdpigisdiom ¢ pleeality ofgiser joint
méagﬁgnggh@trﬁlggm%ﬁﬁmegf the plurality of riser joints
froma plurality of riser |oint nmeasurenment instrunent
nodeaseringdpading ofrrgch ebidp mjglr@fty ebdaplayed ripes jpintsrrasponsjve to the
loagfdaﬂ%%\@d/e‘a%yrthegﬁﬁrah\? a?? HiSer Jﬁﬁm%ggﬁeﬁt%smﬁeﬁtmu%@t a

provided byt g;lnt neasur enent
| nsestigiing fahgte ﬂ@gamﬂuthmplmgtyt @f@p cchgsesy@m mesponsive to the
[ t ensi oner

o e O oAyt o oy PR Ml BB, [T he

t enpiopidingy a8 y&damm respossdion te ethe i asgmatted) fatgte daahgdey exceeding a

er tension responsive to the | oad

pre%@l@étgd%%ﬂuﬁﬁiﬁﬂtzd of nonitoring and nmanagi ng a

plurallty of riser assets, the nmethod conprising the

245t Ep e ive de ed tion
24 oca th8? é‘m% lghra%l%n % E Pfa‘iOP}P?%B% }i}e SESE? Olﬁl oi nt's
de pfe(cyl&rﬂlgﬁcradmaa fuessiebf theplelien o rigejbins ffdnseplusillity dTQiser joint
each of .t | u ty of riser joints having indicia
n“?%ﬁﬂﬁ%ﬁ&“&?ngn 33% joint identification sensor to
sepaioait@ing lostiiy 6ff sicle atthe PNLalRY of Beplded Fisdri jbivitsGEspohi®S to the
plurality of riser

Io%d {%Ipzoxfatgﬁ%mﬂéﬁq}gmaé n re?ré ﬁlgefrﬂ %}gfrgwurement instrument modules;

detecting an anomaly in the load data of one or more of the plurality of deployed riser

joints when existing; and

providing an alarm responsive to the detection of the anomaly.

25.  The method as defined in Claim 21, further comprising the steps of:

receiving load data for each of the plurality of riser joints from a plurality of riser joint
measurement instrument modules;

monitoring loading of each of the plurality of deployed riser joints responsive to the

load data provided by the plurality of riser joint measurement instrument modules;
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receiving | oad data for each of the plurality of

depl oyed riser joints froma plurality of riser joint
wore@snexsnent i nstrunment nodul es connected to apCT/E83D9/e83826

subset of the plurality of deployed riser joints

nmoni toring | oading of each of the pl urallt of

depP“B?‘é‘Bmlgl f§’é°1‘°“j“tﬁ fseny @§ﬁ6‘h§?“x}’égst 8PRiisd T}S%‘a@nﬁa% cand tensioner
strfife9¥igded by the plurality of riser joint nmeasurenent

i nstrunent nodul es; estjmting a riser joint |oading

conBioVidgg flgfa acentil adistipg (e teasipnil Sestnnylersian seings to

coﬁtﬁﬂuﬁ‘ﬁﬁaﬁbﬁs@‘ﬁﬁﬁmvl%et RnliferelRAdvER iR REd @3¢ or nore of
plurality of deployed riser joints; and providing

an aI armresponsive to the estimated | oadi ng condition

e e K e e Ve P
CO@FEISlﬂg_‘tfé?ﬁ@Nﬂfd as defined in daim26, further
Con@é’c&%ﬂhﬂg U}@laﬁé; 3@% ng Cfocz[tgm t ypa%ﬂ%f ggplgrrality of riser

ongoi ng Vor tex |nd |on con i on
joinip demuyedeiton & vesad! itoform henaarorb nad:rcstrglgaedch nfjthb pblfrality]ef riser joints

haxgi.ttgs ﬁlﬁté:i?'at Jeacﬂtgl ?r&%s%‘rd }0}%1? Ede 1caﬁ§ns éeggclirn §eg8ra¥ep 1f1<réri§(t1%§ Each one of

5 redudé o
thel plaraligycbfvristrrjaintsofitors eautli d.'tlnem of thaGlurdlitg offeikdrgain@ Suted deépdadlment
| n.Claim26, further conprising the step of sending
§er joint deploynent |ocation data and relative
d Ie ptdaibﬁeﬁig ﬂxﬂﬁldhtad‘tlﬂr da@lgat the plugiliey dfaRpliond ket J@nﬁsoﬂ'rorh A@lurality of
uralit oyed riser joints to a cen
ris b A e B BB ORI PRI oIt AG beL Shihe ZlgElty of
dejl8dirRer jbitst ecei ve such data froma plurality of

vessel s each depl oying. riser joints form ng one or
mor BOPiY e leadingofachyof the pliraliy obferinyiad figsripigisgpgponsive to the
loadRIBRAPrdAEAcA tglthty Pirafity 0P lisdr i SR mASHEhEnt RATIMERRSSAuRE, One
or nore separate vesSsel |ocations, the nethod
conpiimgting 2uifer ioind peadie: condiien forrrgch pEte piwplity of deployed riser
Joﬂii@ RlspAERR o AR thai Aea o 8k aldte bAthe PREMLCHRIPbYA riser joints; and
plurality of deployed riser joints, edach riser joint
depPryisingan ame resporsiys) t thel astimated 1@%&?@@1@@9@% an 0peratmg
desi G & R
o R o o o e i oP Byl e iR,
receiving riser joint |oad hi story data for each of
7t heTﬂ% ﬁ%f’ﬁl)él %yde%tecf fn%ﬁgtmjﬁi' Idc% 8},(1% teh?gf
separate vesée Foca
assd@ccatngdals tumpbmangi @O WpgHieg ; vcrmanmﬁmem midpratios econdition and
apl%nro%lmaeloc giﬁ e%e(rgg Al dat l%n%cﬁcﬁthe fiser s:néatﬁ,lgs dfjloggl ﬁorrglng
det edjnsting rtgnsmnhr%veﬁ thofnsdarmgtg tofredwae horohitighte thé dewbted wortex
. of djegrl ﬁ%‘t/\f rjnser joints responsive to at |east one of
NERE YERPGW RGP he received riser joint load history
data or the transformed riser joint |oad history data.

28.  The method as defined in Claim 26, further comprising the step of sending riser joint
deployment location data and relative deployed position location and loading data for the
plurality of deployed riser joints to a central database warehouse located remote from the
vessel and adapted to receive such data from a plurality of vessels each deploying riser joints

forming one or more riser strings.
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30. The nethod as defined in Caim29, further
conprising the steps of: estimating remaining riser
WO eioatio2sey vi ceabl e |ife responsive to riser | oPEIL/US2009/033826
material properties for each respective riser joint
and at | east one of the follow ng; the received riser
29§ oi Atmethediofieniigrips and mansging weplviakiy of siseregsetsi positiongd gione or

mor@@flare e QEMoSibAY ﬂx%%'ﬂ%&' cng?néﬁé‘ihb Rpdi Nt enance

events for each of the depl oyed ri ser
j ol ngwnamesmddﬁpmglemtng@h@gm@ddmfm wplpoe of\aeplumality of

deﬁl&ﬁ:ﬂoﬁs%k Y&ints? e&g ﬁs%g tj&hts E%J é&eﬁ”a‘%r@xl Yofl 4 pid?aﬁm% %‘I’%E;}/TE&? vessel

ri'ser joint 1o0a at’a resulting
locefiors Cplrrxaaethecrmm maﬂwint,feeclt sepaygie rve$selvle¢at1pwe d.}mvmg aghipboard
cm#xﬁ!ct ectl on. 31. The nethod as defined in O aim 29,
her conprising the steps of: reconstructing a
ri sexeisingirisg joinhfond hista)t)'r data fiofr eaniyofdineplofalityhnd risérypimlsi deployed
f riser joints de t _any. one t he uralit
ot 8 Pl o b ORE yERO U Bor PR PR L)
] oi atnseteplimtizenjvinavdd hisway dnnredeival iasisoimadahinintdlohd Ristory

d resg}eg{tlve riser. strl ng; and predicting a magnitude of
aty 1 e Freayey domail 24d subsea wel | head syst em associ at ed

Wi t Betérfifinif@ SPROEN Meddm@erofséabh ng the PReAsy oF de@loyed nser joints
east

correspondi ng ri ad, hi data for
respofisEiEt o 3f leastng ol the %?ﬂe‘fﬂn& e eafeﬂtr@erﬂs%?%s Wy data or the
trah<$ISRRA IHsMGoiht RA hiStbry dath. 32. The nethod as defined in

G aim29, further conprising the step of sending riser

| oad history data in the frequency domain for each one

300f  ThempPthbd & divePin (ﬁﬁm @Yﬁﬁthéﬂ c%ﬁfpnhlﬁg me%te Qoft he

respective shipboard conputer | ocated
assodimating rgpEnise rtSHrequtusea\mep?le dife \ré%@ﬂwq @caqudﬁ’élt material

propeffeY k1 Galil R feREREGdet Yot ARR LOMEH ohd ke iU IHing: the received riser

joint load history data or the transformed riser joint load history data;

scheduling routine maintenance events for each of the plurality of deployed riser
joints; and

scheduling unscheduled maintenance events responsive to a load history anomaly in
the received riser joint load history data resulting in engagement of a preset operational life

trigger level requiring inspection.

31.  The method as defined in Claim 29, further comprising the steps of:

reconstructing a riser string configuration of any one of the plurality of riser joints
deployed at any one of the plurality of separate vessel locations responsive to the riser joint
deployment and location data associated with the respective riser string; and

predicting a magnitude of a load imposed on a subsea wellhead system associated
with the respective riser string responsive to corresponding riser load history data for at least

a subset of a plurality of riser joints forming the respective riser string.
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32.  The method as defined in Claim 29, further comprising the step of sending riser load

history data in the frequency domain for each one of the plurality of deployed riser joints to
the respective shipboard computer located at the associated one of the plurality of vessel

locations carrying the respective deployed riser joint.
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