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WANIT SONPIPAT: THE DISMANTLING PROCESS OF FLOATING STRUCTURES FOR
EXPLORATION AND PRODUCTION OF PETROLEUM IN THE SEA : A CASE STUDY
OF DISMANTALING OF FPSO LEWEK ARUNOTHAI. ADVISOR: PROF. PADERMSAK
JARAYABHAND, Ph.D., 115 pp.

This research aims to study, analyze, and compare the expert opinions on
environmental impact assessment reports to standard regulations and laws pertaining
to the termination and FPSO decommission expert guidance appropriate for the FPSO
decommission. The latest decommission of Lewek Arunothai Vessel was taken as the
case study. Questionnaires were used as the tool of data collection from 20 petroleum
storage and towage experts using descriptive statistics processing data in percentage
to test the hypothesis and to analyze the data by comparison between the expert
opinions and the standard, regulations and laws pertaining to FPSO
decommissioning. The outcome of the study suggested: (1) the experts in FPSO
decommissioning with the report on environmental impact assessment as a result of
the termination and FPSO decommission; and (2) the report on environmental impact
assessment as a result of the termination and FPSO decommission of in the case study
of the Lewek Arunothai is a suitable method for FPSO decommission in accordance
with domestic and international laws related to structure demolition. In addition, the
results of this study can be compiled for guidance on future demolition of petroleum
tankers potentially beneficial to several other related organizations under public and

private sectors.
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aundauazn1studelassadiaviamualdvuunidiaidinssuiunisyialevseslyfaway
2909 lUAINANTTNUADNSNYINTN N ZLARAT Y8R

2.1.2. gﬂLLU‘UL‘%@ﬁ’ﬂLﬁULLazmﬁmﬂTmiLﬁw

o a A v & a a ~ v a %

nsafiun1sUansznasannnullasiasdiiieliaiunsanwaun1sUanseaasale
agramuzandndudeadinnug audilaludesssvuiedndnguuuudinisialease
(Mooring System) niimsldiusennnullnsideulusnineawisouvseanladu 3 wuude
LUU Turret, CALM Buoy LLasiz‘U‘UQﬂ%LLN' (Spread mooring system) #sil

(1) wuu Single Point Moring (SPM) Turret

svuuBalesdonuu turret UssnaussdndidntusiSouazdndidntuiiunsia Toe
fsvuy Swivel IlmiFeanunsonyulfsounufianisvesnssuaaunagnszuain
(Weathervaning) #an1mdl 2.1 seuuBaloadeuuu Turret aunsaidousefuidnfiussuy
yudsllnsideuanvielimziaidrluluzoldsiiumia Riser Gssounarnyumiaviolévezia
(Pipeline End Manifold (PLEM)) 10111U Geostatic part Nesuuuas Turret Aelu Turret
awilfasionsu (Swivels) fanmil 2.3 Favilviveslaindeudiiiuain Geostatic part iy
Hadefivauseu Turret ldynfiams 360 asen nsBaloadesessuy Turret anusafinga
Ienaneludenseniouende Tuediulnsiadisveudouasildanenaraidudoudeonu

Y

aualsovihutnngase (Turret) Auiunzia (Offshore magazine, 2014) AN 2.2



A9 2.1 szuvBalousenuu Turret assanniiullnsideuuyunine

U7 Uan.d@151auazuantlnsiasy (2560)

Flexible risers

Mooring legs S

[nchor pore

~a

A7 2.2 1As9a519n159nleasawuy Turret

fis: Offshore magazine (2014)
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A 2.3 §heeng Swivels Stack

fian Offshore magazine (2014)

(2) wuU Single Point Mooring (SPM) Buoy

sEUUBAleaIoLkUU Single Point Mooring (SPM) Buoy Usgnaunieiju (Buoy)
Fagndalesinfuiiungianigaue (Anchors), lgaua (Anchor Chains or legs) kag Chain
Stoppers l¥soszninaldavanaziu iududainlimjugnitdanisiedouiiuadeaiuise

= Ay & v a s a S o en'
LﬂaaumlﬁL'ﬁﬂu@ﬁlm']ﬂmﬂﬁ/ﬂﬁﬂ@ﬂﬂi%%ﬁﬁll, ﬂ'ﬁgLLﬁuqLLagaﬂngﬂlaqLﬁ@IUTWSUUWQﬂ']WV] 2.4

= 1

o Y a = oAl d' o A . ' a Y
W?VJUUiSﬂ@‘U@I'JEJ?%'U'ULLU?Q%QN@?ULLﬂUWQﬂUWQHﬂU°V| (Geostatic part) LLa%ﬁUumVlﬁluvL@

U

souwny WeBalpsdaiudiuiimyusenazanunsonyulaseusnuresjunuianiaveInszid

auuavnszaun Inevalunisialossenuruasly Hawser Fausenaumedindenluasuvse

Indeameinlinyuuazlatednaiuasdeidniu Chafe Chain fouasynid1iuise e

q

e

Y a

Jasfiunisideadiuiige lagyuniunlddnaiiuunidenaunuienguansanuuuling
vseganuuunuMsidnulagiang dulenvselgndayuiviiungziainagesniuuianiy
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Al 2.4 Fefiflszuudaleanuy Single Point Mooring (SPM) Buoy
fi11: Raunek (2017)

= A a ‘3 4 ! U ] % P I a a 1 1
syuvdnloaserinflanunsaleunenussuunslansiaiisrudllnsideununieyie

(Riser) 57313 PLEM (Pipeline End Manifold) lu§wjuuasviefiseszninajulusase Tasvie

[
a Y I a

faglinsinnsdonefimwiodesiullnsidsusilua (Breakaway Couplings) agsae Ing
aeluuasiidenanyu (Swivels) Mvilivesluaaiuisardeuniiiuaindiuiidnegiui
(Geostatic part) Wésdrunnyussuwnulanining 2.5 szuvdaleaseuuy Single Point
Mooring (SPM) Buoy LLUUﬁﬁmﬂ‘?ﬁJWﬂﬁqmﬁa Uy CALM (Catenary Anchor Leg Mooring)
FamnzdmsuihlvlgiuEevualnguazldiuuinu wWesainarueitazuininvesl 4ay
windunnn wnilldivingn fvjusviilgauedaiuiiuneia 6 - 8 lduseuu Wouseiu
= & A & I a o a o ' o § Y 1 P Yo

auevIalaINNNBNaIUUNUNZIA SENianviinisinas Idaueszgnvilisneuieluula
1 | = I o 1 A 5 4 U dl' Qlldy

vjugnassegludunianile PLEM 1ngn1500ntuunivinizfedsessun1snaauniuas
AINATLARDUNVDINTEUAUAZ NTZLARY UAZNITLARDUNLUITIIINLIIRIUDNTD TIUDY

A P A a v
nsaInANUlABIalnsasuwlasnie



Al 2.5 TassadeszuuBaleaionuu Single Point Mooring (SPM) Buoy

‘17|‘|m: Raunek (2017)

(3) WUU Spread Mooring System
ssuunsBaleaionuu Spread Mooring System iuszuumstalesdefuitunsia
Tagldlagnaneidu Imaﬁﬁa%gﬂﬁmiﬁagﬁuﬁ Tngaznswniesiidelulufiamefiozd
AAuaNTLIAL R RAL mmsaaaﬂLmulﬁl%’ﬁ’uSanﬂeuumLLazﬁaﬁwﬁuLLazﬁwﬁﬂ wiiilosann

Auwiaveasegniniui JeldmunenasldiuusinniianineiniAguws

leildEaleasoaunsadouseszninsiielaensddndunassoadinisuiuususe
- Y a I = o =i - =~ A 1% 1 T
wiolviAnauudausdlunsdalesdaning 2.6 vseausadaiseniadeulngnuruieguu
A1 nsdlliSendneg1enileinsyuu Conventional Buoy Mooring (CBM) @alsig1iludias

YSuusslassainsveasedianini 2.7



Support / Supply Vessel

Approaching
Angle 30

Al 2.6 NM5BALBASELUY Spread Mooring System

i1 MM-Marine Consulting & Service Company (2014)

Al 2.7 nMsBaleaenuy Spread Mooring System

fis: Eagle One (2006)
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2.1.2.2 AshndsvesFetnifuasndedlnniey Aa oglasi

Sofnfuuasndntlnadon dda oglarfe deglusnlne luwniiuiinantlnsdey
91indinile (NAD ; North Arthit Development) #1seanlunisiifngiusoniduuniloves
@ Usvanad 250 nal. ﬁuﬁﬂﬁﬁ’amuﬁawm B14A Usznaumeanuuviuaunan (AWP-5,
AWP-1N uag AWP-2N) filasaa¥rdldvziauas 9adousiavuds (Pipe Line End Manifold;

PLEM) wazisanniAutasnantlnsidsusoianmeaiu

M1519% 2.1 Aievosuiunqunanlulasinisofingdmide ( NAD)

Datum: INDIAN 1975 (47N)
Facility Position UM

Longitude Latitude Northern Eastern
AWP-5 10.2 22102E| 7.527 8N 935807.4 871051.0
AWP-1IN 17.218102E 1.533 8N 946635.2 8638257
AWP-2N 24.817102E | 423 298N 940496.8 862273.9
FPSO 14.4 23102E| 50.4 258N 933453.1 873037.1
Inlet PLEM 12.223102E| 53.1 258N 933536 872969
Export PLEM| 11.823102E| 46.7 258N 933341 872958

P17 Uan.d@151awazuantlnsiaey (2554)

% NAD Field Layout Schematic

AwWrs

FPSO on Weathervaning
mooring

427 PTT Pipsline

Arthit PLEM (PTT)

ANA 2.9 WHUNLATINTBREMLB (NAD)

PU: Uan.d@151awarnantlnsiaey (2554)
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I
Y [

a a A v & a a = a Y Y | &
aﬂfﬂfﬂfﬂﬂ‘ﬂ@ﬂLi@ﬂﬂLﬂULLagma@ﬂIﬁiLaﬂﬂJ aban @EIQJV]EJ Usznaumig 2 @ Al

(1) 9hnRaeeUIUseNouUnIY 158 Arunotahi FPSO wavaunsainisndntlnsideuiia

Y

FILUULYBISD Arunothai FPSO §anTnd 2.9

Al 2.10 Fenniuuarndallnsideu 33a aglaiie

37: Uan.d@1539uazadnUlnsiaey (2554)

[ 72N [ ' 1

NatAIRafINaneunfe SadnAulazuandlnsiasy (FPSO : LEWEK ARUNOTHAI

wazgunsainsnanUlnsideuniegiuuuvesseinnuiasndnllnsidoy lngdiuuurease

Y

a

v a A a < 4 a _a a = o o a =
AnAukazndnllnsidsulugunsalnisndnllnsifeudaimdiiuenaaiusveslingdey

o
a v o

Town 11 TURU A9 waz1aNNIEUIUNNSNANDDNAINAUTILAIRANIAIT

ANYUVDUID (Turret) wazsyuudaleaiei3end1seuy Tri Catenary Mooring
Systern (TCMS) Usgnaulufieganyuvesse (Turret) sugafisiuszuulgdaloniawd
ArefuNusIMATe dularelddnaunilsazgndalinuaus (Anchor) Ingeagvinseanly

Uszanad 850 LUFIS

o
a o [

(2) AWFenalenzaNNeIToINUse Usenaumeaainma fall

SEUU TCMS : Tri Catenary Mooring System fg SzUUl98n0ALI0@ UM UTEUE

o

wihriudadeusedimeiulululau fanugelszann 35 weswdoliunzialasiieuna

= o

PanaIuUI U UAIUVDTANUUUTIIWUINN Guide node LUTpusaiuise tnulgdn
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JonLsaurazduliidunIugugnal 120 uu. vuin 750 uy. Wulguuu R4 (grade stud less
chain) l9agi@ousdafiuaueniussdamileIgs WUy Strevpris Nituvisanzia auslunuisiy

YodusarivzeLenaanniuieyy 120 Iagnnelulusuiiansunn fieneiuoandedls

¥
=]

warhiAnzTuaan uanINNUlUAIUTBEALULNIUSENDUMYEIRARIA

Uulein (TCMS Node Frame) fiansasagiussann 25 waswileliunsiauaziousiold
Adurdanautnadrfudruvesldaruuuddetuainvuldun Weluieusaiuiise

(Turret) veai3o A3 alaiie

98n30A130 (Anchor Chain) l48nvenisausagiduiiidunuaudnana 120 uy. 3un 750
. eleilualia R4 (Grade Stud less Chain) wuuliifidesionsinats Yareveslgassaidniu

aneuuULssamilegs (Strevpris Anchor)

auaLUULIIBAWLYIge (Strevpris Anchor) UTelnn 3lte LUIINEANDUUTDINGIAVBIUS
azgnIrInEneanaNiumeyy 120 ° lWlufirnzunn (West) Airnzuoaniesld (North
Fast) uagfiAnziuean (Fast) wagseuunsdnlesanuasilvilisearunsavyulasouyanyu

Yeadeft 270 89 FIANG 2.11-2.13

NN 2.11 APaRalanzianineidaanuiss (Turret)

737: Uan.d@1519uazkantlnsiaeu (2554)
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A 2.12 Usildn (TCMS Guide Node)

737: Uan.@1579nazkanUlnsiaey (2554)

d' a a ev A a Y oA
AN 2.13 ﬁﬂmﬂm\ﬂfﬂmgLaWLﬂEJ'JGU@QﬂCULia

37: Uan.@1539uazeantlnsiaey (2554)

FluUIEUUEALEaSe (TCMS ; Tri Catenary Mooring System) %QLLNU@QIIuﬂWﬂNu’Jﬂ
warUsenousggunsalviedu (Riser) 311U 5 1y, angatuaudyaiadldneia (Umbilical)
$1uru 1 &, Tdasimtin (Chafe Chain) $1uau 3 1w |, Toaue (Moring Chain) 97u7u 3
G aumwmm%mﬁmqﬂ (Strevpris Anchor) LLaSizuuvjugﬂImﬂaN‘jﬂ (Mid water
arches system) 971U7u 1 ﬁqw%wi%ﬂauﬁ’mvjum’mﬁ’] (Mid Water Arc Buoys), @egnles
(Tethers), grussthmiin (Gravity bases), auefly (Anchor) 3 &, Tneflgaifiousieszuuiie
vudsldneia (Pipeline End Manifold 58 PLEM) §7U3U 2 funua g1 usiungunds

(Wellhead Platform) LLﬁuMquwﬁmaaﬂLLUU unmanned and remotely operated 3110 FPSO
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Wiuszuunluauliihlansednuazdeiuriolinegia (Subsea Pipelines) Baldlavs 60 n3e

150 9aeU3anaufing MMSCFD; wagdnsIn1siiavesuadiaigedn 3,000 bpd
2.1.3 nszvaunisvansynaseiniiuiasnantingdey

N3¥UIUNITIONUUTENDUAIY N153900UIATIATIWIUNRUNEANINUA N15YINAIIY

401 UTUNUIITIAWTUNUNES wazn1saudielassadiaianualyuuuniiield
o A a Y = & a o &
nszUIUMSIaeviseslofa (NTeNTINENY, 2555) FIWWINNNITTENBUDTUILAI

(1) MSPTBULNUNITIONDU (Planning)

BUAUNTTUIUNITIDODUAIYNITHRDNITNNTIBNDULAL NS UL LHNUITUNITIDODUVDY

[ o

wiuvauranUlnsildeufiidasnunetgduuniuniesnidnnisndnndd lngagaaly
Aleryyniauanad 3 Mindedoiieasniuiuluiauaunissenou Melfuduuniu
o @ v Y - = P & = Yo @
Pludesstuiunazisellenvnamngauioldlunissensumuununy Weenduu
(Derrick Barge) #i91u2Us11n

(2) mMInTREdULArYRDYYIN (Regulatory compliance)

N39TIVE VLAY A JUTUROUTINZABIT8DYY1MIINBBURANTULTRINEITTUYA

(3) nmsgauUInngu (Well plugging and abandonment)

nmsgatinrauUsznaumevieynadlufeusindu Ine Conductor Pipes Wuviefioguuanuay
Ingifign wasanuurieazianasiuisey 4 9ulia Perforated interval @uduviogaving Lot
UlnsideuduandeiiuiiadiguuiunisndawaznisUauinaumelaediuug

(@) msw3sunsIensuEeinnuLaskanllnsidey (FPSO Preparation)

nshmNaze1n lngnaunsuandsdianlingiaoanainieazdesiinisininuasenLiie
anslalasariveu agnauliunardsluoudu o Negauluviedu (Riser) arumiua

doyanadldnzia (Umbilical) wagyadounassuuviavudildnsia (PLEM) lagldimsianay

a

a19vieuazeInaazlaun (Flushing) aulduniiaseoinmuunsgiuiinnuausoanaly

nszay (Pigging) Taulun1sviAuaze1nmiy 1nguldeanianTsuA1IaeyinALEE 8 1nES
Ansdlameiasrgnyiumnsazsinulitiasiludeiniivuuseneuiludanduamauvsedsly
davuileiiunmede WeowdussuiosudiazdeniinisUnndivesgadounsssuuviesuds

Temeia Wedauensyuunvietiu(Riser) wazanemuaudyyalanga (Umbilical)
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AN 2,14 FPamalanzia

37: USEN Uan.d@1519uwaznantlnsdensnng umivu (2554)

dwSuadiTinninginegivdwianddanzaazgnianisdeaindsiads duwinisly
A1FANNIT 3 WM LoLA (1) AansnauYinni1ssenau InlitnuseaursaiseTirudmlualm
( Remotely Operated Vehicle; ROV) f9nIn#l 2.14 way (2) 3I9N15UUE0A8WSILNTUIIN

& v = o el' el' 2
NUNDINZLA 1198 (3) IRNTNFADUNLLYNTUAIU
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AT 2.15 FotaRushlugiA (Remotely Operated Vehicle; ROV)

PU: Uan.d@151auwazrkantlasiaey (2554)

AT 2.16 Under Water TCMS (Tri-Caternary System)

PU: Uan.d@151awaznantlnsiaey (2554)

2.1.4 wihianusSuRaseusenssenau (Liability)

nhfausuRavausansIenau (Liability) wazAldingiu Juegiudennadiay

v

Tyayvesdlasuduumuiuidveasenlinnasiulilupswen Jsdlngvindu 2 wuu dadl

o w

(1) Wveasensegutinduuniu (Contractor) lufsulinveulunisisnsuuazindn

VARV IMUALANEHLRE

[

2 dlasuduunu JudiuReveulunssensuwazidnvesdeianuausiiesiien



19

2.1.5 madusvesaznisien

< =

nsudivesuaznisign FPSO WugUsznaunisazadeisnizaain taeviins
ATvNaUTElevUNILATYERLaTANTURAYOUARAUNTNE W1 No1atAnnIuun Tu

Jagiiutinisde F(P)SO Wumadenvilslunisdnmunasiuyulaenisdiues FP)SO &

' o
= a 6 v

WnsiudwnisvesszuunsiamBunuiignassaunguunsuas e dudnlulsme

9 Y

v [
IS (Y

Ineuagsinstseina Insiivimsiiuagde F(P)SO detaguuluanilinguuidiviawuudyan

(%

o F(P)SO wardayay e FP)SO

A7 2.2 MSDUI1v0IMaYNSIAN

Owning Leasing

Impacts debt capacity Minimum debt capacity impact — conservation of liquidity

AINANTENUABANNEINNTALY | AUEILITOIUNITTISENRUTURN- NS NNFNINARBIAIUNITRU

s

High capital up-front Hire payment obligation for a charter period
FuyugelunITamu asndunstissRulugasiana

Asset depreciation Monthly hire payment as an operating expense (OPEX)
fAdounaduning AndrneRouRaduAldaneluntsdudueu (OPEX)
Residual value benefit No residual value benefits

Ipuseleviann FSO Mwmdeey | lilauselewiiain FSO Mwident

Exposure to asset liability Limited liability exposure, fill gaps with insurance
SunsudaruTURAT U $1tneusuRindaiau danstnverinediflagliuseiuss
Aunsng

Complete control of Commercial control with oversight of operations &
operation & maintenance maintenance.

AUANNTANTUULAY nsmvANAlERB Ry saduuLaEnsUN 35N ®1019
Ungeinuldegvauysal Hanaa

Decommissioning Redelivery to owners / off-hire

cumbersome dweulfuidvesdediodndn

fianugeenlunisionau
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2.2 nguanguazanasguiiisadasiunisuanszanasenniiusasndnllnsde

2.2.1 51891UN5UTE I UNAN TENUFILINADUAINNISUAN LIS oA NLAULALNAS
UYlwsidey (Usn.drsrakasnantingidow, 2554)

$18971UN15UTEUNANTENUAIIAAUINNTSUaRsENa S o N ULasNAn T InsLasy

v '
o = I~

o a = 1% ] A a X a a ¢
ANIVULNDNITUTLLUUAMIULFLIATUAY G]VlLﬂﬂsUu‘U’]ﬂﬂ']i‘Uaﬂig'ﬂ'NLia Iﬂau@ﬂﬂﬂﬁ%ﬂ@‘U

[ (%
= a U

panaall AsRadslunsia lown 159 FPSO wardsdnsldngraniieitaanutse tawn ety

seuvatemuaudyaalinga ssuurudaleanaist (unansd aedales wasgiunos

(%
o Y

= = A 1 ] 1 v = [ o a
UINUN) AN LIGRIED LL@S’%]]G]L%@M@@i%U‘UW@%uaﬂ@VIBLa Faludmuneglunisaniiiu
AANTTUNITIVNDU KATDIFANANTENUAIUFWINGDY FIAYN LazduNIN LAgfiNUATDULYA
MsAnTILaEI1INTUTTEUNE ALl

YDULIANITANEN

v
v

~ = & & a ¢ I o
EWEJMNQU‘UU‘M“UE]UL‘UGIﬂ’]iﬁﬂ‘l‘:}ﬂuwuﬂiﬂiﬂﬂ’limﬂmsLﬁuaagﬂuuﬂa\‘iﬁaJ‘U‘Vl’m B14

FIUAFUUNIUTLREN19AINANLBITINIAUATATIITNINY 226 AlaLUAT WNINUNAINER
UVINTY 35 N4 NIAUNARZTUANIAEATLD waziIsINUWILUNARD g UszuNa 20 Alawmns
AuANTDadndfe 60 9 80 wwns lneiunneluwarseu 9 lassnisiifedndununid

Aueauln Wesannluiuvassuidesuainiainuazidensou 1y nangiadlnanig

(%
=

Ygn1¥e Ygnifadisy unanslansonunlyeinis funguuinsenunfuaseuas bl

YU TTUINIUUA MUNUNT WEAIVBUIRAININA 2.17-2.18
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FPSO LEWEK ARUNOTHAI

Overall length, m 263.7
Breadth, m [ 408

Depth moulded, m | 22.2

Gross Tonnage, tons 63,101

Dwt (tropical) | 127,580
Lightweight, tons | 18,661
storage | 725,000 bbl |
Export Ges | 2000 psig, s0-¢
Condensate 6500 bbl / day

=

= (& & o 3 a A a a & o a s =)
AN 2.17 ‘1/](5]\‘1Lﬁ@ﬂﬂLﬂULLﬁ%NamﬂiﬁiLaﬁm aLIn aﬂmmiuimmwsmwmamua

37: Uan.d19790azkanulasiasuania vy (2554)
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= = a a a Y
AMNN 2.18 VBULUANITANYIUINIUNITUTELUUNANTENUAILINA DN
A v < a A a
’\]Wﬂﬂ']'iﬂﬁﬂ'ﬁ%']']ﬂLﬁE]ﬂﬂLﬂULLaENaﬁﬂiﬁlﬁLaﬁJM

737: Uan.d15790azkanUlasiagusnia unnvu (2554)

NigNAvIRAUNEAlUUSATUTLATINIG 31NN1TTIUTINTRYARTOUAGUUTIIN
g1alngnuhaninnzialaenilufinnuaiunaeansl (Adugs 0 fs 1.25 wng) Tneiuiidiu.
Ingluianatsgnlnensunans dad1ugevesnduiadelifs 2 wns ludrausgy

nziusenieamile (North East Monsoon) kavusgunzJunndesls (South West Monsoon)

[
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(Data Survey for all Subsea Prior recovery)
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DRAWINGS OF ITEMS THAT WILL BE REMOVED

Appendix 1 - Flexible Riser —— Manuli Jumper Hoses - (8226-LFPL-DR-036)
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Appendix 2B - Midwater Arch — 8226-LFPL-DR-010 (C1)
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Appendix 2C - Midwater Arch - 8226-LFPL-DR-011 (C)

Appendix 3 - Flexible Riser — Deepflex Export Riser Specification (8-7K5-0K5-U11502

1.0.2 Pipe Specification)

Pipe Code: 8-TK5-0K5-UU11502
Standard Pipe

Revision: 1.0.2
DB ID: 251




99

Property Metric Imperial
DIAMETER (bore) 198.45 mm 7.81in.
DIAMETER (outside) 325.53 mm 12.82 in.
PRESSURE (operating) 172.4 barg 2,500 psig
PRESSURE (minimum burst) 571.1 barg 7,500 psig
PRESSURE (minimum collapse) 34.5 barg 500 psig
PRESSURE (FAT) 258.6 barg 3,750 psig
BEND STIFFNESS (EI 128.9 KN.mA2 312.0 kip.ftA2
AXIAL STIFFNESS (EA) 161.4 MN 36,289.7 kips
TORSIONAL STIFFNESS (JG) 86.0 KN.mA2 208.0 kip.ftA2
TENSILE STRENGTH (straight) 3,860.4KN 867,289.7 kips
STORAGE RADIUS (minimum) 2,670 mm 105 in.
OPERATING RADIUS (minimum) 4,000 mm 157 in.
SPECIFIC GRAVITY (in sea full of seawater) 1.239 1.239

MASS (in air empty) 74.04 kg/m 49.75 b/ft
MASS (in air full of seawater) 105.76 kg/m 71.07 /ft
MASS (in seawater empty) -11.00 kg/m -7.39 b/ft
MASS (in seawater full of seawater) 20.72 kg/m 13.92 b/ft
MASS (in seawater full of oil) 15.29 kg/m 10.28 b/ft
VOLUME (internal bore) 0.50 mA3/m 0.33 ftA3/ft
VOLUME (external) 1.33 mA3/m 0.90 ftA3/ft
OHTC at ID 5.04 W/mA2 K 0.89 Btu/h ftA2 F
OHTC at OD 3.07 W/mA2 K 0.54 Btu/h ftA2 F

Appendix 4 - Umbilical Buoyancy Module - Buoyancy (L-OSY-030540-0237)
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Appendix 5 - Umbilical Ballast Module — Type 1 (L-OSY-030540-0238)
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Appendix 6 - Umbilical Ballast Module - Type 2 (L-OSY-030540-0239)
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Appendix 7 - Manuli ballast modules (GALL-8-Manuli)
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Appendix 9 - Deepflex Ballast Module 1 (C429126)
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Appendix 10 - Deepflex Ballast Module 2 (C429133)
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Appendix 11B - TCMS Guideframe Assembly (RT-MS-083-01 DRG-003)
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Appendix 11A - TCMS Guideframe Assembly (AEL-RIT-000)
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Appendix 13A - Anchor Chains - (43682-120-45-U)

SUBMAR, INC.
CONSTRUCTION MATTRESS

‘Element Dimensions

o
SPECIFICATIONS

MATTRESS TYPE: CONSTRUCTION

MATTRESS DIMENSIONS: 8" X 20' X 8"

MATTRESS WEIGHT: AIR 10,500 POUNDS

MATITRESS WEIGCHT SUSBMERGED: 6,000 PCUNDS (APFPROX )

CONCRETE DENSITY: 145 LBS. PER CU. FT.. 4 000 PSI

160 ELEMENTS: /8" ULTRA VIOLET STASILIZED COPOLYMER
EXTRUDED FIBER ROPE. MINIMUM TENSILE
STRENGTH 8.500 POUNDS
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Appendix 14: Anchor
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Bnsnudeunsainvaseasliulunziadans (Deeflex Export Riser)
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FBaudgunsaiivdesadllungiatinga (Deeflex Export Riser-PLEM End)
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LAYDOWN ANATYSIS STEPS: PAY-OUT SCENARIO
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Step 1: FPSO Laydown Winch Lowered by 10m (Total: Payout 10m, Location Om)

Step 2: Vessel Moved due South by 10m (Total: Payout 10m, Location 10m)
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AMMINAY TCMS wazaunsalinequdesasluluneladingny (Anchor, MWA, Riser)

Static Umbilical
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