1 CHAIN STOPPER ASSEMBLY WITH LOAD CELL TECHNICAL FIELD 5 The present invention
relates broadly to a chain stopper assembly for a turret mooring system configured for real-time
measuring of the tension in a mooring chain, a method for real-time measuring of the tension in the
mooring chain, and a method for in situ changing of the load cell in the chain stopper assembly. 10
BACKGROUND In recent years, the use of flqating facilities has become prevalent in the offshore
oil and gas industry for the extraction and production of oil and gas from 15 offshore fields. Facilities
such as the floating, production, storage and offloading (FPSO) unit or the floating, storage and
offloading (FSO) unit are typically floating platforms converted from oil tankers, or in some cases
vessels or barges specifically designed and built for the purpose. 20Generally, these floating platforms

comprise of mooring %Ei%qrrﬁ ;ﬁlﬂ;%éllﬁe‘{@ggﬁﬁvy WPE%G&%% e such mooring system

is the Turret Mooring sy al turrét mooring system, a turret in orm of a vertical
cylindrical shatft is fitted through a moonpool within the floating platform. The flange on top end of the

vertical cyhp%&%&?%} 'aértﬂjrn mounted on a thrust bearing 25 system which is fixed on the deck of
the floating platform. On the other end of the cylindrical turret shaft, a plurality of catenary mooring
lines etends out from the bottom of the shaft and anchored it to the seabed. These mooring lines are

arranged in such apyayréaahie/BHieh herauras cagROBtaticHSIN etopher adéésrdbie doiosatwestain position
with respect to the seabed. At the same time, the thrust bearin e onngct] turret to the
deck of therﬂ?)%'ﬁrﬁ% Bygt onC\?v%ﬁﬁargﬁog\c/) Ehrgﬂqgﬂﬁgr%?aéﬁgrrrlrﬁ%% \%%th%r%gﬁg ilr‘1q rgsﬁ&{%s'tg o the
prevailing whaihed coitivdier reatbmetmeasusing el thecleRsisntmbERIHne chpd, and a

method for in situ changing of the load cell in the chain stopper assembly.
10
BACKGROUND

In recent years, the use of floating facilities has become prevalent in the

offshore oil and gas industry for the extraction and production of oil and gas from

15  offshore fields. Facilities such as the floating, production, storage and offioading

(FPSQ) unit or the floating, storage and offloading (FSO) unit are typically floating

platforms converted from oil tankers, or in some cases vessels or barges specifically
designed and built for the purpose.

20 Generally, these floating platforms comprise of mooring systems which
enable them to be fixed to the seabed. One such mooring system is the Turret
Mooring system. in a typical turret mooring system, a turret in the form of a vertical
cylindrical shaft is fitted through a moonpool within the floating platform. The flange
on top end of the vertical cylindrical shaft is in turn mounted on a thrust bearing

25 system which is fixed on the deck of the floating platform. On the other end of the
cylindrical turret shaft, a plurality of catenary mooring lines extends out from the
bottom of the shaft and anchored it to the seabed. These mooring lines are arranged
in such a way that the turret becomes a geostatic turret, where it is fixed to a certain
position with respect to the seabed. At the same time, the thrust bearing system

30 connecting the turret to the deck of the floating platform would ailow the floating
platform to weathervane in response to the prevailing weather conditions, i.e. to
rotate or swivel freely about the geostatic turret.



2 In such a mooring system, other than the mooring anchor, the mooring lines, cables or chains
play pivotal roles in ensuring that the mooring system has sufficient holding power to keep the mooring
turret and in turn the entire floating platform in a 5 fixed position with respect to the seabed. Although
the weathervane ability of the floating platform would reduce the impact of the environmental forces on
the floating platform, external forces such as roll og, pitch motion of the ship with respect to the waves,
tidal current acting on the underwater hull of the floating platform, or wind forces acting on the above
water structure of the floating platform may still exert a 10 significant force on the floating platform

which may be translaied 0 {RRFIRG S4B CORPHRAMBUIRLBRRS SUNEE HLhaiBtngXREHNY a pulling
force on them. The moaoring lines, cables or chains in such a mooring system, which are subjected to
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mooring system and thus affect the ability of the mooring turret to be anchored tg a f é)osmon on the
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for supporting the chain stopper body from opposing sides of the 30 ¢ ﬁli stoppe bo%%/ vtia respective
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cell may be received in respective bores on the sa?dl,e block and, the,mountint bracket, such that
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the ability of the mooring turret to be anchored to a fix position on the seabed. In an
extreme scenario, the mooring lines, cables or chains may suffer fatigue failure and
cause a breakage in one or more of the mooring lines. This may lead to serious

20 consequences where the oil and gas production or extraction risers, connected from
the wellhead on the seabed to the turret, may rupture due to the drift in position of
the floating platform as a result of the lost of mooring lines, cabies or chains.

SUMMARY

25
According to the first aspect of the present invention, there is provided a

chain stopper assembly configured for real-time measuring of the tension in a
mooring chain, the chain stopper assembly comprising a chain stopper body, a
mounting bracket for supporting the chain stopper body from opposing sides of the
30 chain stopper body via respective saddle blocks coupling the chain stopper body to
the mounting bracket; and at least one load cell securing at least one of the saddie
blocks to the mounting bracket, for measuring the load between the saddle block

and the mounting plate as a measure of the tension in the mooring chain.



diameter of the load cell. The chain stopper body may be supported by the mounting bracket via a
shaft and bearing configuration. Each saddle bock may support a bearing housing. The saddle
block secured by the load cell may further comprise of a pad eye for receiving a winched rope for
facilitating exchange of the load cell. The pad eye may be disposed such that, under application of
the winched rope, the saddle block is pivotable to tglease a load on the load cell for removal of the
load cell. 20According to a second aspect of the present invention, there is provided a method for
real-time measurimgeofdhe teilsimayiba racaived chassptutivedibozs contpesiaddieeottep o€ providing a
chain stopRAc BadyinRrRgVIHiagE: MAKHINARr A5EGL I FUBPAHINS ABGENABLR I9RRRIPAgYHHOM Opposing

sides of the chain stopper body via respective saddle blocks coupling the chain stopper body to the 25
mounting BRRKEHNG RESKSSBITE 18 49R R0 15d288 Rburing at least one of the saddle blocks to the
mounting bracket, for measuring the load between the saddle block and the mounting plate as a
measuge of the tepgion,i e-Mapring G- JhesaetintmayducthasFasapisghesieRpaf providing
a pad eye on the 30 saddle block secured by the load cell for receiving a winched rope for facilitating
exchange SFamelsndfdBs:'97d Slplication of the winched rope to pivot the saddle block to release a
load on the load cell for removal of the load cell. 4 BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of lgdruesonlldreRelicrupdssstapd st sache RBasRAL oaBkpLArcinary skillin
ion,

the art from the following written descrip y way of 5example only, and in conjunction with the
drawings, iﬁrwﬂiéﬂ_d beafing configuration.

10
Each saddle bock may support a bearing housing.
The saddie block secured by the load cell may further comprise of a pad eye
for receiving a winched rope for facilitating exchange of the load cell.
15
The pad eye may be disposed such that, under application of the winched
rope, the saddie block is pivotable to release a ioad on the load cell for removal of
the load cell.
20 According to a second aspect of the present invention, there is provided a

method for real-time measuring of the tension in a mooring chain; the method
comprising the steps of providing a chain stopper body; providing a mounting
bracket for supporting the chain stopper body from opposing sides of the chain
stopper body via respective saddle blocks coupling the chain stopper body to the
25 mounting bracket; and providing at least one load cell securing at ieast one of the
saddie blocks to the mounting bracket, for measuring the icad between the saddie
block and the mounting plate as a measure of the tension in the mootring chain.

The method may further comprise the steps of providing a pad eye on the

30 saddle block secured by the load cell for receiving a winched rope for facilitating

exchange of the load cell; and application of the winched rope to pivot the saddle
biock to release a load on the load cell for removal of the load cell.



Figure 1(a) is a schematic plan view diagram of the chain stopper assembly according to an example
embodiment. 10Figure 1(b) is a schematic longitudinal cross sectional diagram of the chain stopper
assembly of Figure 1(a). Figure 1(c) is a schematic side view diagram of one side of the chain
stopper assembly of Figure 1(a). 15 Figure 1(d) is a schematic side view diagram of the other side
of the chain stopper assembly of Figure 1(a). Figure 2(a) is a schematic plan view diagram of
the bearing saddle block 20 according to an example embodiment. Figure 2(b) is a schematic side
view diagrdRIE FiPESERIRTIONNEFOIME DRAWINGEA). 25Figure 3 shows a flow chart illustrating a
method for real-time measuring of the tension in a mooring chain according to an example
embodiment. DETAILED DESCRIPTION 30The inventors have recognized the severe consequences

of fatigue failure ifF RROFIBHIE AhES BYBROBML AR LBTer tURRA i AGS IR iAPRAGing platform
for oil and gasextegFctiafinampridudtiche Ravwmrartibdoliventgrsditee désenmpited, thatwiag pfoblem of

breakaégesg)t %‘Péi# uUf‘Sﬁd%@ﬁ&k‘ﬁ@ﬁ%ﬁ%ﬁ@h%ﬂ#&?%%fmmi”9 system of the floating
platforms used in offshore oll and gas industry.
Figure 1(a) is a schematic plan view diagram of the chain stopper assembly
according to an example embodiment.

10 Figure 1(b) is a schematic longitudinal cross sectional diagram of the chain
stopper assembly of Figure 1(a).

Figure 1(c) is a schematic side view diagram of one side of the chain stopper
assembly of Figure 1{a).
15
Figure 1(d) is a schematic side view diagram of the other side of the chain
stopper assembly of Figure 1(a).

Figure 2(a) is a schematic plan view diagram of the bearing saddie block
20  according to an example embodiment.

Figure 2(b) is a schematic side view diagram of the bearing saddie block of
Figure 2(a).

25 Figure 3 shows a flow chart illustrating a method for real-time measuring of
the tension in a mooring chain according to an example embodiment.

DETAILED DESCRIPTION

30 The inventors have recognized the severe consequences of fatigue failure in
the mooring lines, cables or chains of a turret moaoring system in a fioating platform
for oil and gas extraction or production. However, the inventors have also noted that
the problem of breakages of mooring lines, cables or chains is not unique to the
mooring system of the floating platforms used in offshore oil and gas industry.



5 Breakages of mooring lines, cables or chains, as well as anchoring lines, cables or chains are
common occurrences in the maritime community. Therefore, embodiments of the present invention
seek to provide a real-time measuring system for measuring the tension of the mooring or anchoring
lines, cables or chains, which 5 may be used in the floating platforms of the offshore oil and gas
industry, as well as in any other maritime platform_such as vessels, floating piers or navigation aids,
which utilizes similar mooring or anchoring systems. Embodiments seek to provide a real-time load
measuring Bystéagby 40 rmuwnippiatasg calbes aelhabostheschalhast@opbodsg dndsly afitles arooring or
anchoring systen tqprovige seal- tlg&dﬁgﬁg@tlomfeg@a%&{pm,ﬂp tggﬂ%Whe-mgpéfg%or anchoring

lines, cables or chains. At the same time, embodiments also seek to provide means for |n -Situ

changing oFRBABIRERE 9 PRRIGEFRHITYERSLSERELR RIQYiRR Adke f Be MR RS schematic
diagram illukir aiteas thizg e WewiaT of pheferoed retrainmemingf ltheschalrestoppbai@sserhisly. The chain
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a cylindrical tube shaped hawse pipé 104 in such a way that one of the annular 20 surfaces of the
cylindrical tib&Sh &5 MRIEEBiRRAYBIMs %HﬁQeQFOY?Bﬁ%I%f YRatngRiess 8F ARYgRRN s Pher body
102. In othewntbaiiresrsis;itkenhawieg proend@zrinayyseeimshe shape of a square tube, a rectangular
tube or an oval tube instead of a cylindrical tube. The interior of the chain stopper body 102 is hollow
and a hole runs from the opening on the surface of the chain stopper body 102, which is 25 opposite to
the surface where BPRAMERSinEEEh4 1R HFRATE aft tHBARH thriigh R USSR P¥he hawse
pipe 104 is mdimipedtioghe dhath stdipprde bivey ditdin Thisgheougssholehmafrideupadttinghectunnel of the

cylindrical tubeRhaped Ranse PG IR OXMIRR A0RAMIJRHARaeR H0 RBAELR thagdhrough the
chain stopper assembly 100 from one end of the chain stopﬁ)er body 102 to the other end 30 of the

hawse pipeT64rNg OVF‘?@SF@T@Q)NE&& |GRGIRS R AR S AL LB FRARIMS: FRRREYEREE &%Bodiment of
the chain steggictcassaiielynéansHertopsiideraniec bathstoppereli ool yhe02yenptigt I@8!imdonnected to

the chain St@@lpﬁ{a%ﬂéftl%qg by means of a pin joint 110. 6 The pin joint 110 allows the pawl 108 to
pivot about the pin joint 110 such that the

Figure 1(a} is a schematic diagram illustrating the plan view of a preferred
embodiment of the chain stopper assembly. The chain stopper assembly 100
comprises of a rectangular cuboid shaped chain stopper body 102 connected fo a
cylindrical tube shaped hawse pipe 104 in such a way that one of the annular
20 surfaces of the cylindrical tube shaped hawse pipe 104 is affixed on one of the
surfaces of the chain stopper body 102. in other embodiments, the hawse pipe 104
may be in the shape of a square tube, a rectangular tube or an oval tube instead of
a cylindrical tube. The interior of the chain stopper body 102 is holiow and a hole
runs from the opening on the surface of the chain stopper body 102, which is
25 opposite to the surface where the hawse pipe 104 is affixed, all the way through to
the surface where the hawse pipe 104 is adjoined to the chain stopper body 102.
This through-hole marries up with the tunnel of the cylindrical tube shaped hawse
pipe 104 forming a conduit for the mooring chain 106 to go through the chain
stopper assembly 100 from one end of the chain stopper body 102 to the other end

30 of the hawse pipe 104.

Figure 1(b) is a longitudinal cross-sectional view of the preferred embodiment
of the chain stopper assembly. On the top side of the chain stopper body 102, a
pawl 108 is connected to the chain stopper body 102 by means of a pin joint 110.



pawl 108 is able to lower or raise at the opening of the chain stopper body 102 where the mooring
chain 106 enters. This lowering and raising motion of the pawl 108 can close or open the opening of
the chain stopper body 102 where the mooring 5 chain 106 enters. During a mooring operation, when
the desired length of the mooring chain 106 is paid out, the chain stopper assembly 100 is required to
stop the mooring chain 106 from paying out furtheg, and hold on to the mooring chain 106 at the
required length. This is achieved by lowering the pawl 108 such that it closes the opening of the chain
stopper bodyd @ihvidiete ideatmesitig=chain 1086 enpérst Bydld@dieéngisgeiathorizental tialk @9 of the

mooring chall 196l sk ap e clous gl S0 ETSPY RIOARadG AR, of gaooring chain

106. With t orizontal link 109 abutting to the j) any tension load on the mooring chain 106
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surfaces sUBRIAAE (FHeAiE05r B RAS R 1he Cﬁ!iﬁ‘ é&ﬂ?&ﬁ%?sﬁéﬁiﬁfm@ Enigeeiiad 19 $IPR; fitted 20
through thethoracatitigedhaier 108)fafra paljing beafimidrlsnd hldunhtthtitetheochiamcstaippttassembly

100 s rotatgplg ARouE e COMMAR XS QUG Sl Sligirklthe! fus I A8 Qlah M ANpaysallow the

chain stopper assembly 100 To rotate and response in relation to changes in tension of the mooring

chains 106 P5ERRMTH BidRe FORINGSIRRRT RO 6 0?1‘8'1%"&18‘&1@8%}5‘%‘H@éﬁﬁ&%ﬂ&%‘g BY0, 122
which1tas aishnsiedenderiontaltiaicd OB adhief theohagroheihoLGingill Bkt Hithe wiawsitd ther bearing

saddle blockahd4obaRerdel) LiabAE MU SIRFSX BrIRbBHAE R Aher MRAIAG ReKalut A 122 fits into

the curved groove surface’of each fespective bearing saddle block 124, 126. On the end of each

bearing houGRgaPotfingo 12 29 Ravte 18 1ML alfae &Bcﬁ‘ﬁzﬁ‘ﬁ?@% fakind Rvie 128, 130
is installed gsuebfénaideashtineariinhetigipgr 126 2D s thadntiintd: inntetedon thetwespetiive bearing
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As shown in Figure 1(a), on the remaining two opposing side surfaces of the

chain stopper body 102 which is adiacent to the surface where the hawse pipe 104

is connected, a shaft 112, 114 is affixed on each of the opposing side surfaces such

that the axis of each shaft 112, 114 coincides. Each of the shafts 112, 114 is fitted

20  through the bore of the inner ring of a rolling bearing 116, 118 such that the chain

stopper assembly 100 is rotatable about the common axis of the shafts 112, 114.

This rotational motion may allow the chain stopper assembly 100 to rotate and
response in relation to changes in tension of the mooring chains 1086.

25 Each of these roliing bearings 116, 118 is mounted on a bearing housing
120, 122 which has a rounded exterior surface. Each of the bearing housing 120,
122 in turn sits in a bearing saddie block 124, 126 such that the rounded exterior
surface of each bearing housing 120, 122 fits into the curved groove surface of each
respective bearing saddie block 124, 126. On the end of each bearing housing 120,
30 122 opposite to the bearing saddle biock 124,128, a locking device 128, 130 is
installed such that each bearing housing 120, 122 is maintained in between the
respective bearing saddle block 124, 126 and locking device 128, 130, In this
arrangement, the chain stopper body 102 will exert a load on the bearing saddie



7 blocks 124, 126 as the tension in the mooring chain 106 acts on the chain stopper body 102. Figure
1(c) and 1(d) are schematic diagrams illustrating the respective side 5 views of a preferred
embodiment of the chain stopper assembly. As shown in Figure 1(c), each locking device 128, 130
comprises of a quadrant circular arc shaped mounting plate 131 and two rectangular locking plates
133, 135. The two rectangular locking plates 133,135 are welded on the quadrant circular arc shaped
mounting plate 131 such that they are perpendicular to the plane of the quadrant 10 circular arc
shaped maslatig 1latel 28 hsaihe asesitignedhna theoradjatitaiection adtthergthedeaatrcaioyperarc. This
guadrant cgggfqﬁc shaped plate 131 is secured by means of bolts and nuts to the mounting bracket
132, 134. As shown in Figure 1(c) and Figure 1(d), the bearing saddle block 124 and 15 the bearing
saddle block 126 are different. The bearing saddle block 126 is designed to incorporate a load cell
such that the tendtigufer¢éepitine Mdjosireg seiham dt@Sdiatieaimis ithditeatthg ttha skspedtteetis@dearing

saddledlodiiawied: 4 phorda eHIBIARIERPEY HabhdZiEppheieAmieALIRIRAS e dyparng saddle

block 124 is only a standar aring saddle block supporting the bearing housing 120. The 20

standard b&&in§RANIRSINSCRYa8 S Gl 2R ERTIRFiSSSapE ArdHRARILSHIRG 718 MARSEng bracket
132 as shomauintirtgupeets(d).31  akthurec? (ectng)@dy) sveking spleesatiddiag@msTisteoviva the plan

view and s'%%tgkg%t?tgr B&nﬁgazgm%e Piackd 36 dde b ang saddig BIRGlal 2haspeab

semi-circular saddle section 202, similar to the standard saddle block 124. However, on the exterior of

the semi- C|FBBW‘@&QQJ@%é&?oﬁ%Zt%Péeér@rﬁNBeb%ﬁaﬁé‘F‘ﬂéﬁé% e Fﬂ?&?u%ﬁ&H% 5§29 on each
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with the co [ b t cah be seenin
30 Figure 1 E{ﬁ?@%@%@é’a@ﬁ%&ﬁ:%i%%%%%ﬁ@ﬁﬂ%ié%éﬁéﬁiﬁ?ﬁgf%%‘*&?ﬁ%t:ﬁ% hcket 134 by

slotting the’BS?é‘ﬁe‘Pffmﬁfeame"Hfﬁt%WB PrbRRtiAG Hradfet 134. A solid securing pin 136 and

a pin-type load cell 138 are then fitted through the respective circular bore 206, 208 to secure the

bearing saddle block 126,10 ihe:BIpuniiRg Hrac ghﬂé%ﬁ :helaéaﬁr@e§5@&@doﬁfabq§uin§m the

tension load on the mooring chain 106 is transferred to the chain stopper body 102, and then passed
on to IRe bé’&?m@eéélaalesﬁ?g’éﬁstl?ﬁk 15 58 1888 Eing BR tﬁ@%@@rﬁ@‘%‘ﬁﬁdﬂa‘%cﬁz@may be

measured designed to incorporate a load cell such that the tension force of the mooring chain

108, which is indirectly transferred to the bearing saddle blocks 124, 126 via the

chain stopper body 102, can be measured whereas the bearing saddie block 124 is

only a standard bearing saddle block supporting the bearing housing 120. The

20 standard bearing saddle block 124 is semi-circular in shape and is welded onto the
mounting bracket 132 as shown in Figure 1(d).

Figure 2(a) and 2(b) are the schematic diagrams showing the plan view and

side view of the bearing saddle block 126. The bearing saddle block 126 has a

25  semi-circular saddle section 202, similar to the standard saddle block 124. However,

on the exterior of the semi-circular saddie section 202, there are two paralle! flange-

like protrusions 204, 212. On each of the flange-like protrusion 204, 212, there is

two circular bores 206, 208 with their centre coinciding with the corresponding

circular bores on the paraliel flange-like protrusion 204, 212. As can be seen in

30 Figure 1(a) and Figure 1(c), the bearing saddle block 126 is fitted onto the mounting

bracket 134 by slotting the paralle! flange-like protrusion onto the mounting bracket

134. A solid securing pin 136 and a pin-type load cell 138 are then fitted through the

respective circular bore 208, 208 to secure the bearing saddle block 126 to the
mounting bracket 134.



5 and recorded by the pin-type load cell 138, which is used for securing the bearing saddle block 126
to the mounting bracket 134. However, the pin-type load cell 138 has to be calibrated, taking into
account the load distribution from the chain stopper body 102 to the pin-type load cell 138, the
securing pin 136 and the standard bearing saddle block 124, so that the readings from the pin-type
load cell 138 can 10be taken as a measure of the gctual tension in the mooring chain 106. In this
embodiment, the bearing saddle block 126 has a pglad eye feature 210 at the end of the bearing saddle
section 202 on the side closest to the bore 208 where the pin-type load cell 138 is inserted. The bore

208 is also slightiy|grgerdbads Uinsiamelsr dlae s Redesd ellrhas adiiopdhere is a slight

clearance between e locking p triates 3, 135 and the bearing housing 120, 122. The combination of
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wire rope téeéfﬂaﬁ%1%%%%%%@%*.?9%@%% Al TS¥eYRE HRRRLEISH at%ﬁ?i’bﬂ%?‘an be
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from the pimdypednas eathdaRiréher the-tmedoacsel 188 émemingdraitd Y@fplaced. Lastly, after the
new pin-type load cell 138 is inserted, the winch lowers the wire 30 rope until the bearing saddle block

126 is again supported by the new pin-type load cell 138. The pad eye feature 210, the slightly
enlarged bore 208ndhi# #aRIEPERELIR RESERIRARARIRIPElEE 143 al%%da%t?‘?@tﬂé%ﬁﬁg housing
120, 122 inghisershodifmast avingresititd asviam20ar imsite redsoviogeahtbitise tiorg & e pin- 9

type load cgl LB MRS 1BEELLR disiNatehachal sipopRkassRBIGAD Brgulitsiihe mooring

chain 106 |nt sto er assemb i/ é)ln type load cell 138 used. in thisS embodiment can
be an*éectm,eldﬁﬁf“stéélp g eiadhie| %dcéﬁ'(/vﬁ Be R AeAkoRs NesaR RIS ReT2Ps cable can
be Connectedmeme Wisingamtheptatset $haft vEbcamiméreidiyanivgildolesingt h2dtet2de Tihelerwater

electric cONIECiaf AdeaRMORECRAiaeuiting 9dhs elortiignt crliop g peogaled either on

the turret sha e central control room o O such’that real-time measurements of

the tension FHEfEBRHE CRSHAPYORLAIRR WK SPEPHY RS IpRTaESHs biF JORUNCUONF another
embodimerttjrty beavirg spddie fhi2has fratheypatt sy de 2LOcmbbth raln g fstmiiechidnly saddle

sectiong?02: SIS AR F5-208 i BFE. a4 S/ABHY GG WIRA WRdia2G!8E Ry type load

cell 1 Pln -type loa
g}e upper decks of the mooring turret shaft. Secondly, the winch pulis the wire

rope to release the tension on the pin-type load cell 138. The release of the tension
can be achieved because the enlarged bore 208, which is slightly larger than the
diameter of the pin-type load cell 138, and the clearance between the locking plates
25 133, 135 and the bearing housing 120, 122 allow the bearing saddle block 126 to
pivot slightly about the solid securing pin 136 when the wire rope pulls the bearing
saddie block 126 by the pad eye feature 210. Thirdly, when the tension is released
from the pin-type load celi 138, the pin-type ioad cell 138 is removed and replaced.
Lastly, after the new pin-type load cell 138 is inserted, the winch lowers the wire
30 rope until the bearing saddle block 126 is again supported by the new pin-type load
cell 138. The pad eye feature 210, the slightly enlarged bore 208, and the clearance
between the iocking plates 133, 135 and the bearing housing 120, 122 in this
embodiment have provided a means for in sifu removing and inserting of the pin-



15 are used in both the enlarged bores 206 and 208 for securing. In this embodiment, the chain
stopper assembly is able to measure more accurately the tension experienced by the mooring chain
with the two pin-type load cells 138. In addition, the pad eye feature 210 on each end can allow the
changing of the pin-type load cell using the method described above. Accordingly, when a pin-type
load cell 138 20 malfunctions, a wire rope is fasteped to the pad eye feature 210 on the side closest to
the malfunctioned pin-type load cell 138. The winch then pulls the wire rope and pivots the bearing
saddle blogypE2oabesl thEsatitenpirtiy petoht cidniaicTins vhbircktagesthasteamsin Wothe
malfunctio i | 13 the. tension | malfunctioned pin-type load
cell 138 is l%e g({:efg%é?r@g%ﬁ%t ﬁvﬁgﬁgﬁgﬁgﬁﬁ?%ﬁg %ag%glé block 126 such that the
bearing saddle block 126 rests again on both the pin-type load cells 138 in bore 206 and bore 208.

In a further embodinecpi-bath thadealtingSaddte ihltidk sanbwfitiensaare gpanseiekititatdadth have the

flangegike pLAtHRIORANd 1532 Qlh (1 BXIGHRLAIABe AT cifIBsagsiian20% Qi sach of the

flange-like protrusion 204, 212, there Is two circular bores 206, 208 with_their centre coinciding with the

correspondiRf EREMICHR ¥ BRIHRNIAmINIAbsRAT KR (RBFISERIY0AVSIPPIRNE! Mate&kifhg saddle
blocks 126 atédiitiattobiecthie nupnpting. braskeeil82od3ttmdsivthrgrinegaf diieldlactge-liles protrusions

204, 212 05l 0, OURHNGLRIASHFI 37900 1M ARRICRERIND AP AR A arpiBrype load cel

138 are then fitted through the respective circular bore 206, 208 to secure the respective bearing
saddle blodiRSQ@tS i 60 ihALTBR IR MEessL MRS OE IS SRAFIRRINES BIRRVIBSTELY acting on
both sigles obtheaehsemsinipedassempdabte dreduyasured and thus can provide a more accurate 5
measurement of the tension loading in the mooring chain 106. In another embodiment, both the
bearing saddle blocks are of the same type such that both have the flange-like protrusions 204, 212 on

the exterior of the '8eHREL RIPEREHBRB OB eEAR IR FGUE I88 BR%PRBRYS 5P thE%RMge-like 10
protrusion 2o 2hdnofanebehting keakiig sadidie 2aciB4R6theckalmteOfidnth2Q8iretypesioad cell 138

such that the edriag,andds Hadkadeforts SREIRY LR IBadMaNE Pradyst Jok 2 udour pin-type

load cells 138. IS"embodiment, the tension load actln%on the chain stopper assembly 100 may be
measiPed REr&REIRRHEN LA IRE POFBIRETEiIRGS InTeRET 0% 1Bt ty BUBENS 138 is 15
equivalent taghetatiualttppeioragsdnebinosriatyiehadn redsont tieons eattordtrthethiortendistribution

analysis. A%F}%écfg}g% %@Mﬁ@ﬁﬁ%i{w@m BB (el U Measuiting of the

tension in a mooring according to an example embodiment. At step 302, 20 a chain stopper
body is probigeRpheYedsAiE 31NGMRRR St cer BV B RGNS Qidhe Si87%RE IR %8m opposing
sides of theuehrajntstoppeahbodyesieritesp exttbre saddirditgiks wbapliagiinetghailoatbpptr sy to the

moungag brackel s OVIAGHALSICR 308 ALIPRSIHGAPRY SRlrgia g o FRligngetie saddle
blocks to the mounting bracket is provided, for measuring the load between the saddle block and
to the malfunctioned pin-type load cell 138. The winch then pulls the wire rope and

pivots the bearing saddie block 126 about the other pin-type load cell 138. This wili
release the tension on the malfunctioned pin-type load cell 138. When the tension is
released, the malfunctioned pin-type load cell 138 is replaced. Thereafter, the winch

25 lowers the bearing saddie block 126 such that the bearing saddie block 126 rests
again on both the pin-type load cells 138 in bore 206 and bore 208.

in a further embodiment, both the bearing saddle blocks are of the same type

such that both have the flange-like protrusions 204, 212 on the exterior of the semi-

30 circular section 202. On each of the flange-like protrusion 204, 212, there is two
circular bores 208, 208 with their centre coinciding with the corresponding circular
bores on the parallel flange-like protrusion 204, 212. Both the bearing saddie blocks

126 are fitted onto the mounting bracket 132, 134 by slotting the paraliel flange-like
protrusions 204, 212 onto the mounting bracket 132 and 134. A solid securing pin



25the mounting plate as a measure of the tension in the mooring chain. It will be appreciated by a
person skilled in the art that numerous variations and/or modifications may be made to the present
invention as shown in the specific embodiments without departing from the spirit or scope of the
invention as broadly 30described. The present embodiments are, therefore, to be considered in all
respects to be illustrative and not restrictive. 11 CLAIMS 1. A chain stopper assembly configured
for real-time measuring of the tension in a mooring thain, the chain stopper assembly comprising 5a
chain stoppesdady;a piratypeusditgdraciesfotisep fitsinththegthtiia stepeetiviectircidtambopposing sides
of the chain,3jopRgs bdyadarese HBaad e Barks cauBlbeibachess tonper hadkiadhe
mounting bracket; an at least one load cell securing at least one of the saddle blocks to the 10
mounting bR{BRKE S0t 3R e i34riHySaBReBekt span alouy e Msdkestinne AhRiAgsPiid%s a
measure ofdheitesisgpeiatsemopriog theénmeasured. ahketass exb yragddaenmiorelaooutatevherein the

load ceg is ﬁ%%%/ﬁg%ﬁ@gpﬁ%icf‘g%g@% %%g%g}ﬁz@(%@g@ounting bracket, such that

movement e saddle relative to the mounting Bracket exerts the load on the load cell.
3. The assembly as claim in claim 2, wherein a diameter of the bore on the saddle block, is larger than
a diameter of the lpadnethe26rhHdunastebuilytas bisdnrey sadily bivelaf dhe qrtreedangectapms, wherein

such that both have the flange-like protrusions 204, 212 on the exterior of the semi-
circular section 202. Both the bores 206 and 208 on each of the flange-iike

10 protrusion 204, 212 on each of the bearing saddie block 126 are slotted with the pin-
type load cell 138 such that the bearing saddle blocks 126 are secured to the
mounting bracket 132, 134 by four pin-type load cells 138. In this embodiment, the
tension load acting on the chain stopper assembly 100 may be measured more
accurately because the combine readings from the four pin-type load celis 138 is

15  equivalent to the actual tension in the mooring chain, without the need for further
force distribution analysis.

Figure 3 shows a fiow chart 300 illustrating a method for real-time measuring
of the tension in a mooring chain according to an example embodiment. At step 302,
20 a chain stopper body is provided. At step 304, a mounting bracket for supporting the
chain stopper body from opposing sides of the chain stopper body via respective
saddle blocks coupling the chain stopper body to the mounting bracket is provided.
At step 306, at least one load celi securing at least one of the saddle blocks to the
mounting bracket is provided, for measuring the load between the saddle block and

25 the mounting plate as a measure of the tension in the mooring chain.

It will be appreciated by a person skilled in the art that numerous variations
and/or modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadiy

30 described. The present embodiments are, therefore, to be considered in all respects to
be iftustrative and not restrictive.



the chain stopper body is supported by the mounting bracket via a shaft and bearing configuration.

5. The assembly as claimed in claim 4, wherein each saddle bock 25supports a bearing housing.

6. The assembly as claimed in any one of the preceding claims, wherein the saddle block secured by
the load cell further comprises a pad eye for receiving a winched rope for facilitating exchange of the
load cell. 30 7. The assembly as claimed in cl |1m 6, wherein the pad eye is disposed such that,
under application of the winched rope, the saddle ilock is pivotable to release a load on the load cell
for removaknfAimgoad cell. 12 8. A method for real-time measuring of the tension in a mooring
chain; the method comprising the steps of: providing a chain stopper body providing a mounting
bracket for supporting the chain stopper body from 5opposing sides of the chain stopper body via
respective saddle block<cEiRih i aREhaRTLTRY FAGEY R RAlimR BerRsEINgRf ™€ providing
at least onadasidrcell samoiing ehivashershahthoppddisbimy totherisiayinting bracket, for measuring

the Ioa? between éh&gﬂwdgﬁgpmﬁ%ﬁvd the mounting plate as a measure of the tension in the mooring
chain. 10 ’
a mounting bracket for supporting the chain stopper body from opposing

sides of the chain stopper body via respective saddle biocks coupling the chain
stopper body to the mounting bracket; and
at least one load cell securing at least one of the saddle blocks to the
10 mounting bracket, for measuring a load between the saddle block and the mounting
plate as a measure of the tension in the mooring chain.

2, The assembly as claim in claim 1, wherein the load celi is received in
respective bores on the saddie block and the mounting bracket, such that movement
15  of the saddle block relative to the mounting bracket exerts the load on the load cell.

3. The assembly as claim in claim 2, wherein a diameter of the bore on
the saddle block, is larger than a diameter of the load cell.

20 4, The assembly as claimed in any one of the preceding claims, wherein
the chain stopper body is supported by the mounting bracket via a shaft and bearing
configuration.

B, The assembly as claimed in ciaim 4, wherein each saddie bock
25 supports a bearing housing.

6. The assembiy as claimed in any one of the preceding claims, wherein
the saddle block secured by the load cell further comprises a pad eye for receiving a
winched rope for facilitating exchange of the load cell.
30
7. The assembiy as claimed in claim 8, wherein the pad eye is disposed
such that, under application of the winched rope, the saddle block is pivotable to
release a load on the load cell for removal of the load cell.



9. The method as claimed in claim 8, further comprising:
secured by the load cell for receiving a winched rope for facilitating exchange of the load cell; and
application of the winched rope to pivot the saddle block to release a load on 15the load cell for

removal of the load cell.
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8. A method for real-time measuring of the tension in a mooring chain;
the method comprising the steps of:

providing a chain stopper body;

providing a mounting bracket for supporting the chain stopper body from
opposing sides of the chain stopper body via respective saddle blocks coupling the
chain stopper body to the mounting bracket; and

providing at least one ioad cell securing at least one of the saddle blocks to
the mounting bracket, for measuring the load between the saddie block and the
mounting plate as a measure of the tension in the mooring chain.

9. The method as claimed in ciaim 8, further comprising:

providing a pad eye on the saddie block secured by the load cell for receiving
a winched rope for facilitating exchange of the load cell, and

application of the winched rope to pivot the saddle block to release a load on
the load cell for removal of the load cell.

providing a pad eye on the saddle block



