1 SINGLE PO NT MOORI NG SYSTEM PROVI DED W TH PRESSURE RELI EF MEANS The - }i?

invention relates to a single point nmooring system provi ded wi % pioggsgr-e
relief neans. Single point nooring systens are used for offsho 1

and unl oading of oil tankers, wherein a tanker may be noored at its bowto
ab rotatabl e nooring el enment of the systemthus allow ng the tanker to
rotate abo he systemin response to forces caused by the tides, w nds
and current arious kinds of single popnt nooring systens are known, for
exanpl e fromUS patent specifications Nos. 10 3.187.355; 3.515.182;

3.908.212, and 3.913. 157. SINBEE | FAf NeboRNG Usiseedi sXdvepes at i on of a shi p
noored to a single point noorij tg ﬁéStemls carried out by neans of liquid

transfer through a flow line e RN R T%‘{ﬁ d supply facilities and
the ship. In order to allow novenents 15 of the nmoored ship during these
operations, the flow |line section extendi ng between the single point
nmooring systemand the ship usually consists of a conparatively fragile
flexi bl e conduit. Ahehbaxpnttite yplaces ook éimiedpdmnnémmghsxnm single 20

poi nt noori ng v f ability, it
i ncidental l'y n§¥§‘{1appen ??g%an%ggélp%%?ﬁ%% ct e%‘gél ?ﬁﬂ? ﬁ‘&?f éne because
of the occurrenrstens are axsedston of§shanghloadingdand awdoadingnof milf | ow | i ne.

Sai d occurr enceafiBrsf, Obhd a3 had GGnker GRS EE J&br@dp&eiiﬂrﬁ‘ovﬁ%% 25
initiated by a rapid closure of a valve in the flowline during the Iiquid

transfer proce¥’dtatgblernepringcalegent if FFBV?YIStﬁ’E iy abtaast e servi ce
period of the thawed Icaermraslaﬂiu&bl:ue ﬁsm Qh dé@ﬁﬂﬁeofo tfoecéd ow | i ne may

even cause a‘ru &sucardeb?ftﬁeh%igcleso,wwlz{.{z e d Hrl n e’glhg_ iquid transfer 2
Various kinds of single point mooring systems are
known, for example from US patént specifications Nos.
10 3.187.355; 3.515.182; 3.908.212, and 3.913.157.
The loading and ﬁnloading éperation of a ship moored to
a single point mooriﬁg system is carried out by means of
1iQuid transfer through a flow line extending between liquid
supply facilities and the ship. In order’'to allow movements'
15 of the moored ship during these operations, the flow line
section extendiﬁg.between the single point mooring system
and the ship usually consists of a comparatively fragile
flexible conduit.
Although the process of liquid transfer through single
20 ’péint mooring systems has been developed to a high level of
reliability, it incidentally may happen that damage is
inflicted to the flow line because of the occurrence of an
excessively high liquid pressure in the flow line. Said
occurrence may for instance be caused by a pressure surge
25 initiated by a rapid closure of a valve in the flow line
during the liquid transfer process. Minor damages of the
flow line may reduce the service period of the flow line
considerably. A major damage of the flow line may even cause

a rupture of the flow line during the liquid transfer



v

process,  .which may |l ead to environnmental pollution. Furthernore repair of a
part of the flow line which is not readily accessible may require snooth
weat her conditions and an extensive repair operation causing a long
down-time of 5 the system The object of the invention is to provide a
.single point nmooring systemwhich is protected against the occurrence of__an

excessively high liquid pressure in the flowline. 10 ‘Ther ef or
singl e point nooring system according to the invention conprises a ‘
rotatable nmooring elenent, a flowline for creating a |iquid conmuni cation

bet ween |iquid spppessf amitlchihS 1880 & ehvirormedad poridieosystem a passage
for creating a |1 quid commni'cati?n betvve%g ghe floy_v,l [ nﬁ ]}2 and a liquid
col | ecting reser POTheTPoRS SEPRLY OF | 2P S tABaptWa it #¥PEEE IFhRDassage
during nornmal opeéadilgnadusissivleopan tdquihersnbbeh vegquher poRSSII0As | 4nd he fl ow
i ne reaches a predetter-n%ned critical value, _a detector, adapted o detect

a

I
the occurrence of® SR &ri% Fﬁ%ﬁlrvgﬁ’%%ﬁugns‘fdélﬁé?g t% ﬂ%%ridt" er 75 Qonnected to

t he detector Jandthelaysteht o transmit a signal to a signal receiver in

response to detecti Q‘i’thobé'Q‘S doeft ‘?:ﬁ&ofnv%tf&i qﬁogoc#ggmea 1 | ow control

means connected to the signal recelver 1n suc nner that e flow .
control means wi peintomeensing| sXgHed vhinlh darrRnoghctete agsingt2the i ne in response

to the signal regeiwREndl deNgn Six30841veds LA 11ddLd@Prédsuik@cid tRe €NbOdi MeNt
of the invention the _pressure relief nmeans conprise a bursting disc which

i s adapted to bufit¥ dé"%s to open the passage when the liquid 30 pressure

in the flowig ne reaqhgfefiore tHLESALIITHOEM @bbiingA by ¥Edn@ccod®@nagssenbl y and

operation of song, possi ble enbodinments of ttg(i i nvention will be flescri bed
in nore detail aR Bﬁwﬁgﬁ}on comprises a rotatable mooring element, a flow

line for creating a liquid communication between liquid
supply facilities and a ship moored to the system, a passage
for creating a liquid communication between the flow line

15 aﬁd a liquid collecting résérvoir, pressure relief means

' adapted to close the passage during.normal operation'but.to

open it when the;liquid pressure in the flow line reaches a
predétermined critical value, a detector adapted to detect
the occurrence of said critical value, a signal transmitter

20 connected to the detector and adapted to traﬁsmit a signal
to a signél receiver in response to detection by the
detector of said occurrence, and flow control means
connected to the signal receiver in such a manner that tﬁe
flow control means will control liquid flow through the flow

25 1line in response to_thé,signal_teceived by the signal
receiver. ' _ '

- Inan attractive embodiment of the invention the
pressure relief means comprise a bursting disc which is
adapted to burst so0 as to open the paésage when the liquid -

30 pressure in the flow line reéches the predetermined critical
value.. | _ | .
The assembly and operation of some possible embodiments

of the invention will be described in more. detail and by. way



3 of exanple with reference to the acconpanying draw ngs, wherein Figure 1Qé
shows a diagrammatic perspective view of a single point ndoring system

according to the invention; 5 Figure 2 shows in detail-a top plan
view of part of a buoy of a single point nooring systemaccording to the
I nventio igure 3 shows a cross sectional view CC of the buoy of figure
2; 10 - Ln figure 1 the single point nooring systemis a single buoy

noori ng ;S em which is indicated by the reference nuneral 1. The single
buoy nparing system | conprises a buoy floating at the water surface 7

and being anchg eﬂa%ﬁ(} t_%ftl’lr’]\@'teférmtet Qént%ebXCé_%Qﬁ}fﬁIg APaPlgsl i nes 3. The

buoy 2 is 15 provi th a rotatable nmooring element 4. "A'ship 6 is _
moored to the ¥h8Faimbl e nooring el enent 4 by nmeans of nooring lines 5, thus .

al l owi ng the ship fourat BtéhoaboaltdikbLarii@Y c dripbesivans e @£f orces caused
by the tides, winiis and currents. 20 The system | conprises further
a flow |ine 8 ¥GBEROALF MPOIIPE FNicFeRARTIRALRR iC8n Mo tRERHF 1°Pqui d suppl y
facilities510 and Figureh? pshaws The dekail la v6p Hliad enposeshreaf oft &0 gi d

pi peline 11, submarine flexible conduit 12 a rotatable pipe section 13
" the huoy 2 4R SF A Sareiey Pt pPBRI videm deFSEARB NGRS L o The anip 6.
A passage 15 iimvanttomged on the buoy 2 for creating a liquid comrunication

bet ween the fl ow I WAl g Cl e 'ng" 21V Qlk I.1.1.6 ichis
arranged in the i nig{eg"ll’%rglonsgmt@'ﬁeé g:ltfg)g/s'Zé.uqfﬁgﬁ%lasé%‘g;e%gfsth%r 8‘\1/| ded with
pressure 30 rafl £égugeedhs 17, which close the passage 15 during nor mal

operation,jgbut whi £h BEeradarRheking10Rint Fodidag agfcia WaNsidigel i qui d
.pressure in the flow line 8 reaches a prede- termned critical Vval ue.
- buoy mooring system, which is indicated by the reference
numeral 1. The single buoy mooring system 1 comprises a buoy
2 floating at the water surface 7 and being anchored to the
water bottom 9 by means of anchor lines 3. The buoy 2 is

15 provided with a rotatable mooring element 4. A ship 6 is
moored to the rotatable mooring element 4 by means 6f
mooring lines 5, thus’allowing the ship to rotate abgut.the

‘buoy 2 in response to forces caused by the tides, winds and
" currents.

20 The system ! comprises further a flow line 8 for
creating a liquid communication between liquid supply
facilities 10 and the ship 6. The flow line 8 is composed of
a rigid pipeline ll, a submarine flexible conduit 12, a
rotatable pipe section 13 on the buoy 2 and a floating

25 flexible conduit 14 leading to the ship 6.

A passage 15 is arranged on the_buoy 2 for creating a
liquid communication between the flow line 8 and a liquid
collecting reservoir 16, which is arranged in the interior
of the buoy 2. The passage 15 is provided with pressﬁre

- 30 relief weans 17, which close the passage 15 during normal
operation, hut which are adaﬁted to open the passage 15 ﬁhéﬁ
the liquid pressure in the flow line 8 reaches a prede-
termined critical value. '



A i qui-d detector 18 is arranged in the section of the passage 15 between
the pressure relief means 17 and the liquid collecting reservoir 16. The
liquid detector 18 is connected to a radiographic signal transmtter 19,
Which is 5 adapted to transmt a radi ographic signal indicated by ar

| in response to detection of liquid by the liquid detector 18. .inEZj/
Qggiographic signal receivers 21 and 22 are respectively connected t
control neans 23 and 24 in such a manner ghat the flow control neans wl|
be able to 10 interrupt liquid flow through the flowline 8 in response to

the signal |. The flowiqeid ldekesmanss 23 iasrargetictmirhe seatdloneo®hehi ch is .
adapted to be closed gradually in re the sign valve 23 is .
arranged in a sé’@ff%eqés '?% e%f‘orhelg%?ls%%%;%’%?hm%ggl g*cdatlngdag%ove t he

vat er- | evel and liqusdippdleadngyresepibats dbm The déaukde degectpreltiger 1 ow
control means 24 are. Al @ane%ﬁﬂiéﬁgﬁfc %anﬁil)rggghmt@eyaiggewg@@%pt ed to

be cl osed graduzfl y I n response t e sign I and punpi n% neans 26
adapt ed to i At eradaptedtapFransatit |4 gafirgmgrhis &ignRal HadtsarRd Phe 8 in

response to the 5igRalr in JiBoaysit@mudtresatsts Lagufdoby omee 1Dysidg nor nal
| oading liguid is punped through the flow |ine to tzrlle_. s‘{ﬂg 6, and the
passage 15 is cldeseetdsy l8nhhadiagreanhdc  ¢ignat gens; 21304 R41338 | | quid
flows through thRspbomvelfecchnkorddi@osfidu Gonttpl means 23 remidd@étim |y the

liquid pressure in the flow line.8 rise_tp _an_ ex [V | gh val ue,
for instance wheitch $MAOBET Fhag, the {EEX,,I, n‘i°f‘?5?g e?ﬁ-tﬁgiﬁ%\%‘#? nmeog& Such an
excessi vel y 108i ghintegtipt pigsisiftonhroughs ¢helofiimyeline Bhin flegpordenso8 and
particularly dan&%e 19 tlhtf relatively 30 . fragile flexible conduits 12 and
14. The pressure Fef T8 means 17 prevent the occurrence of an_excessively
hi gh 1iquid pressureThe filbe dongwel imeans 23-4p nuefsrfhivpase@ivRe?dr essure

relief means 17 gpep IQ4RSSRAYE be closed gradually in response to the
- signal I. The valve 23 1is arranged in a section of the flow
15 1line 8 which is located above the water level and is _
. supported by a platform structure 28. The other flow control
means 24 are arranged on-shore and comprise a valve 25
adapted to be closed gradually in respo?se to the éiqnal I
and pumping means 26 adapted'to.interrupt pumping of liquid
20 through the flow line 8 in response to the signal I. |
The system 1 operates as follows. During normal loading
liquid is pumped throﬁgh the flow line 8 to the ship 6, and
the passage 15 is closed by the pressure relief means 17, so
that all liquid flows through the flow line 8 to the ship 6.
25 . Incidentally the liquid pressure in the flow line 8 may
rise to an excessively high value, for instance when a
préssurg surge 1s initiated in the flow line 8. Such an
excessively high liquid pressure may cause damage to the
flow line 8 and particularly damage to the relatively
30 fragile flexible conduits 12.and 14.
The pressure relief meanis ‘17 prevent the occurrence of
an excessively high liquid pressure in the flow line 8. For

this purpose the pressure relief means 17 open the passage



that liquid will be allowed toflowfromtherowIine8fhrough the
passage 15 to the liquid collecting reservoir 16. OaMng to the liquid flow
through the passage 5 - 15 |iquid discharge fromthe flow | ine 8 increases,

decel erxL'®i on of the liquid flow ng thsough the flowline 8, the 10
addi tionat” |iquid discharge through the passage 15, after its opening by
t he pressure riél whén mbhantiquid prddsutausachesr prederaivediecdtivadt i on of

the praud, tS,Le deYhO0 iG: P1AIE W 2HEA 8 Pl RO e Criti cal

val ue. Because the INmteéa vol une o ectl ng reservoir
16 liquid flovinkrdudironsic ghasearseseslhas the Béqu#ﬁ @Pllél?ﬂféagbef ore the

liquid coll ectfe@w@ﬁewmdwﬁ? ¢ thaliﬁ%ienfmﬁlcurwghhcﬁé Gaksdagdonsequent |y |

I|qU|deowthrog I ne IS Interrupted wthin a prede- term ned
period of Bi mg3at %’fidoﬂé?ﬁt??@'gsff’%%tb%lsféﬁﬁel% Byinsgeasts SRREWE e rel | ef

means 17 so tahabcf&slel aﬂlamemiqaﬁa bhesRFESAPEhISE T 2ins @ doperi od of
time. Interruption of a‘.tfud flfwthr&ﬁgh the flowline 8 within a
pr edet er mi ned YGePe REIF ERSETLEISAL ng of the passage 15 is achieved as

foll ows. As soon akn tdaeep:rfessplfess%Ee sﬂgeeéau&dnbyja?shame depebext t he

passage 15 1AL Jd 93 1LONOR A, PARIARE A el Gl 3 Jphectod by the

| i qui d detect n res nse ron a Sigha I's transmtted
by the sig®al addanborialt dtquid dbsabaggei thrabgh abei passage1lmndif@ | n response

to the signal dogt Poeitalpves Q pAeRBl i1k uephopr] giasluay gnd the

punpi ng- means oppe o that l1qui ow through t I ow line 8

i s decel erat eauogsmraye (deceleration ofither Liudd, cthusr s¢lieving the

pressure surge to a value below the critical value.
Because of the limited volume of the liquid collecting
1S reservoir 16 liquid flow through the passage l5 has to be
s interrupfe& before the liquid collecting reservoir 16 -is’
filled entirely with liquid. Consequently liquid flow .
through the flow line 8 is interrupted within a prede- '
termined period of Eime after opening of the passage 15 by
20 the pressure relief means 17, so that no liquid enters .the
passage 15 after said period of time. | .
_ Interruption of'liqﬁid flow through the flow line 8
within a predetermined #eriod of time after opening of the
- passage 15 is achieved as follows. As soon as the pressure
25 relief means 17 have opened the paésage 15,.liquid £lows
. through the passage 15, which is detected by the liquid
detector 18. In fespdnse to said detection a signal I-is
transmitted by the signal transmitter 19 to the signal
receivers 21 and 22. In response to-the signal I the valves
30 23 and 25 are closed gradually and the.pumping'means 26 are = ;-
stopped, so that liquid flow through the flow line 8 is
decelerated gradually until it is interrupted entirely.-

5 15 when the liquid pressure reaches a predetermned critical value, so o/

4

causi png,a decrease of the liquid pressure in the flowline 8 to a val ue '
bel ow t"!ritical value. In case of a pressure surge causéed by a sharp - >s‘~‘



After- said interruption the process of liquid transfer through the flow
IThe 8 to the ship 6 nmay be started again after reclosing the pressure
relief neans 17,. enptying the liquid storage reservoir 16, if necessary,
Yeopening the 5 valves 23 and 25 and restarting the punping neans 26. It

wi I'l be appreciated that various alternative assenblies of the system:1
D:BESI ble. For instance another passage (not shown) connected to the fI0
I™ne 8 and provided with pressure relief reans (not shown) may be 10 -

installed on the platfofm 28, wherein-a liquid collecting reservoir (not
shown) may be secur edfter tsaed pimtiet oupni28. thh@rocesssaf cliqulid cfrapsfers 17 may

conprise a burst]| lgbugksghe f18 SJ. Ling ogggcghégl %g M@ JHaessdlagalpaded

valve in the passage-15 sai d ves beln g open t he ? ssage 15
15  when the |iaftet peckesing 'ihﬁ Pﬁ%sﬂ"irﬁvﬁ]#ﬁé ‘Bea}“éa ?ve§“‘?ﬁ’é1“@r $cal val ue

and to reclose theg %Séé’&eag@ AlL-00BE 1163l L ¥ nebessds tidpenthPreassure has
been decreased to vaI ue below the critical value. An adva age of the

application 6f avabiasng3d axd 29 andyrestarting FhGePrPIPE P48 ntPthat it is not |

necessary to interrugk {8 bkOigptetbioudethdd @hymfst amcammm of the.

passage 15, but a tenporarily controlled I|i h the flow line
8 at a reduced | AEIATRLH ?%s°§u¥'é SYREEH Lage g# sggT‘ower speed of

t he punping ”EaHSn&ﬁxerV\piésa%E aldtoshéwhy epurerged aro phes@uwelirmade&d/al ve to
recl ose the passzﬁgmf 3 0‘6# na;:ésgs%rey ?112§t§eaa‘1s g %153%99 hic si-gnal

transmitter 19 a C signal Tecelver an “opti cal
si gnal transpg ttenst(aid'edsdm\nm rlad Lo i28a| wherghn | a rlé&‘eid/@Pélﬁﬂi-F%O

show) my be i nstallady Gloc LndlfS) 557 el ATy dots TR od Vi 2

a submarine sign ransm ssion cab not shown Fi gures and 3 show in
detail a buoy. 30ressuse tgﬁﬁgﬁrgeans 17 may comprise a bursting disc or a

‘spring loaded valve or a pressure loaded valve in the

passage 15, said valves being adapted to open the passage 15
15 when the liquid pressure in the flow line 8 reaches the

critical valﬁe_and to reclose the passage 15 automatically

when the liquid pressure has been .decreased to a value below '

the critical value. ' _

An advantage of the application of a spring- or

20 pressure loaded valve being that it is not necessary to
interrupt the liquid flow entirely after opening of the
passage 15, but a temporarily controlled liquid flow through
the flow line 8 at a reduced liquid pressure, which may be
achieved by a lower speed of the pumping means 26, will

.25 ‘allow the spring- or pressure loaded valve to reclose the
passage 15 automatically. .

Instead of a radiographlc signal transmitter 19 and
radiographic signal receivers 21 and 22 an optical signal
.traﬁsmitter (not shown) and optical signal receivers (not

30 shown) may be installed, or if desired the signal I may be
transmitted via a submarine signal transmission cable (not
shown) .

Figures 2 and 3 show in detail a buoy 30 which is part



7 of a single point nooring systemaccording to the invention. The buoy 30\
floats at the water surface 29 and is anchored to the wat€r. bottom (not
shown) by neans of anchor lines 31. The buoy 30 is provided with a
rotatable nooring 5 elenent 32 which conprises a nooring lug 33 for the
moor (PGPY i nes (not shown) of a ship (not shown). A flow line 40 is conposed _
of ay&narine pipeline (not shown), two parallel flexible-conduits 34, two_ t~-
paral l el conduits 35, a pipe swivel 36 and two substantially parallel 10 "
rotatabl e pipe sections 37. Each flexible conduit 34 is connected at its

“lover end to the sSubrRId Beidk RBbiN: cH9ters RoUSIdingAESH &endwetncéénprow des a
| i qui d conmuni cati gn etvvee t he ugip':pt end of a gorre flexible

conduit 34 and the P%vhé‘\"ye?‘l eats @ @y efurigee aF t abl e pi pe 15
sections 37 argnchioppdriccdhbyadree sattanabier gbomIngy chesmenef 3@chéne end of

each nipe seotifiedt! smEoNIRes0did e, LAALEN & PBLIcd o oddifePl Do svive

36 and the otheér end of eac pi pe séction rovi tat abl e
conduit colpl i elpsmedt S/mmhclar@madbqﬁsed mqm‘degcbmoBédfdm thé gwdoirigg 20

flexible condui]t_tses( SQ%I:§ %?e Igegdéx@_g *904 Qﬁomor ed ship (not shown). A

passage 42 is arran provi'ding a |iquid communication
bet ween the rot at abl £lqw péne diét ﬁan@m@vseﬁ ofhe gubmarine@inelimed (mo%ing

shaped i quid &wnsctww 25a11erle§f‘éﬂ‘8h.£ &éhaphii £ 4], Sl 5@9913&11 n a
conpartment of the u&yﬁig assage 42 i s conposed -a tangenti al

passage secti offniyips 'dédevﬂet Fwival d8 apsl two r%?&?ﬂtﬁ-&%&g@rﬂ ¢t on 48, a
\éertlh cal Fl@SS?ﬁ&a&agié cylpélsé&&sw@n.hzwgmamw E&uﬁi{&ﬂtvﬂ 41%6 and two

i scharge sections ssage sec n conpri ses
pressure reli efoTPESHEd l?él hEs c’tﬁ’ﬁg_'fi“l'@t %Sf g B rRytP &hgﬁe 5% °wherein the
di sc 50 i s adagtioms)t OEdwhr sbnduienSir\/rpe:bvtda lai fiquidpeemamieationt he fl ow I'i ne
40 reaches a pbet%(:étegrtﬂen%gpgxr Iend gé Vgoyrespogging flexible conduit 34

and the lower end of the pipe swivel 36. The rotatable pipe

15 sections 37 are supported by the rotatable mooring element
. 32. One end of each pipe section 37 is connected to a
rotatable part 38 of the pipe swivel 36 and the other end of _—
each pipe section 37 is provided with rotatable tonduit

. couplings 41 which'are adapted to be coupled to floating

20 flexible conduits (not shown) leading to the moored ship

'(not shown) '

A passage 42 is arranged on the buoy 30 for prbvidlng a
liquid communication between the rotatable pipe sections 37
of the flow line 40 and a ring shaped liquid.colleoting

25 reservoir 44 which is arranged in a compartment of the buoy
30. The passage 42 is composed of a tangential passage '
section 45 provided with valves 46, a radial passage
section 48, a vertical passage section 51 passing through
the pipe swivel 36 and two discharge'sections'54;

30 Tne axial passage section 48 comprises pressure relief
mea.i” hein; constituted by a bursting disc Sb,_wherein-the
disc 50 is adapted to burst open when the liquid pressure in
the flow line 40 reaches a predetermined critical value. The



verti'‘cal passage section 51 conprises a swivel 52 and a |liquid detector
55. The liquid detettor. 55 is adapted to produce an electric signal which
can be passed vi.a an electric trans- 5 mssion cable 57 to a radiog hi c
Signal transmitter 56 in response to detection of liquid in the vey .
passage section 51. The radiographic signal transmtter 56 is ada o
gﬁ’gnsmt a radi ographi c signal to a radi ographic signal receiver (

own) in response to the electric 10 sighal of the l'i quid detector 55. The
system shown in figures 2 and 3 operates as follows. During a nornal .
| oadi ng oper at i Barticgdi prIsagassacsioudt £ARPTSES ¢ iSH&VeH 33sarhdi cat ed by
arrows |l and shiggid Beeéetod! 5_=passage section 48 is closed by the bursting

disc 15 50 liquid flow through the passage 42 t the le'g'— uid collecting
reservoir 44 is bl ocTIk‘édll‘Wrénd‘i”r?étP’F %’%I & p?d€§§ % RTR4HESf #dw | i ne 40 ri ses

to a predeterm gesktilct kfgiialVﬂlm cirh&:ebpliﬁddnglajla&Ceﬁﬂ:thméSt.‘tr&nsso as to

allow liquid_to flow f hro Othe as ge 42 into
the |iquid col | BEE5i0g F%@e@r 32 fo &41'%\{{] gﬁﬁ? rg‘{/}' mrns'nlt %%I gnresponse
- to the liquid drasjarsgets [detagtionhef uaqsaoye:mzhe herkical qiapswsure in the

1|‘II Iow i ne 40 decrg@fo%ssi Oﬁﬂ\'@%dﬂ%ggﬁh& gt%ag_r F]fosﬂik %l gg jghe liquid flow

through the“passage 4 et ect or 55, which
produces in respdapted: bo stragsmiy ecratdjiw,srarhiél eégnalc tguagrraﬂlma@hms passed

via the transm %i{;ﬂl 9@9&&&7(&& kﬂs'm{)a% sgghs& tol Gh@lelbbdfigni tter 56. In
response to the electric si detector 55 a radi ographic -

signal is trlgnsﬁi’-ﬂ%d%yﬂtengiwdr éﬂﬁfg}%p < signal transmtter 56 to the
radi ographi c signal mhecgysten §Kin $HOMguréd) 7 AP 9petdreshassi gnal received

by the signal C]e.iovwesr. lStPrqngsgonorznaIlload r?gn topeL‘at::i.on liquid flows
through the flow line 40 as indicated by arrows II and since
the axial passage section 48 is closed by the bursting disc
15 50 liquid flow through the passage 42 to the liquid
collecting réservoir.44 is blocked.
When the liquid pressure in the flow line 40 rises to a
. predetefmined critical value, the bursting disc 50 bursts,
' so as to allow liquid to flow from the flow line 40 through
20 the passage 42 into the liquid collecting reservoir 44 as
indicated by arrows III. In response to the liquid discharge
through the paésage 42 the liquid pressure in the flow line
40 decreases to a value below the critical value.
The liquid flow'III through the passage 42 is detected
25 by the liquid detector 55, which produces in response to
said detection, an electric signal which is passed via the
transmission cable 57 to the radiographic signal transmitter
56. In response to the electric signal of the liquid '
detector 55 a radiographic signal.is transmitted by the
30 radiographic signal transmitter 56 to the radiographic
signal receiver (not shownm). -Tn response to the signal
received By the signal receiver (not shown) flow control

means (not shown) interrupt liquid flow through the flow



means: (not shown) -interrupt liquid flow through the flow 9 line 40, so \_J
as to cause the liquid flow through the passage 42 to be i'nterrupted before
t he uid collecting reservoir 44 is filled entirely with liquid. After

=)

sai @ erruption the process of liquid transfer 5 through the flow line
40 mey.Me started again after replacing the bursted bursting disc 50 by an _ -
uni npaired bursting disc and if necessary after enptying the liquid ;ﬂ;; '
collecting reservoir 44. An inportant advantage of the arrangenent of the —
10 bursting disc 50, the liquid detector 55 and the radio- graphic signal
trft_ns][n' tter 56iae 402 sbuay td0chvsd ltht BiyuaddCflcat Ehrdughr chid pakeagy essure .
relief system

i ed cl he rel ati ragile flexible conduit.
54, wher o n {142 G ORCRESFRIPLEE SerEntLatRY L BRI U6 AT | i tod

gquantity of enerdy, fxldethatitirhdy neigbii tophidner gy may be provi ded by
batteries (not sho 0 I ] r ! t he
pressure relief rre%gse%ga%]ﬁnggﬁsﬁg%ggréng eﬁtk%ca%gaggqgﬂﬁ\%\ﬁg%akﬁgéﬁ i qui d
pressure . irf t ehrphghy dhenfla0 lisecifesan her stertednpgaih efret cal val ue 20
during an unl oad; helid¥ae0d vhrPidy W30 sU'8YNn JHBEELIAal i quid flous
t hrough t he f%l??%l;{ebozo [ r;&gtdi recti o% opposi t e-wtqon tu_heﬁé:li rection indicated

by the arrows hurstiag §ipe and Appresesaot afher emptHingethe oliaddr rupt 1iquid

flow through thaiblemg rageBiafdsar said opening of the passage 25 42 flow
‘control nmeans (not _shown% adapted to interrupt lLiquid flLow through the flow

|
line 40 in respons®® tPPREARY afvantaee e tBF ARIROBFIGREPEt1® 56 are in that
case arranged wuistigg ik J010thés MAwald daeeethd G5t &td htiayradio-

graphic signal transmitter 56 on the buoy 30 is that an

accurate and reliable pressure relief system is created
close to the relatively fragile flexible conduits 34, '
wherein the pressure relief system requires only a very

15 limited quantity of energy, éo_that the required energy may
be provided Sy batteries (not shown) on the buoy 30.

It will be understood that the pressure relief means 50
will also opén'the passage 42 when the liquid ptessu;e'in
‘the flow line 40 reaches a predetermined critical value

20 during an unloading operation of a ship (not shown), wherein
liquid flows through the flow line 40 in a direction
opposite to the direction indicated by the arrows IT. It
will be appreciated that in order cblinterrupt liQuid flow
through the flow line 40 after said opening of the ﬁassage

25 42 flow control means (not shown) adapted to interrupt
‘1liquid £low through'the flow line 40 in response to the
signal of the signal transmitter 56 are in that case

arranged on the ship (not shown) moored to the buoy 30.
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Jiquid comunication between |iquid supply fac
“‘the system a passage for 5 creating a liqui

flowline and a liquid collecting reservoir, pressure rellef means
to,cl ose the passage during normal operation but to open it when th

pressure in the

‘detector adapted to detect the 10 occurrence of said critical val ue,

signal transmtter connected to the det acttoM sand adapted to transmt a
nal receiver in response to detection by the detector of
and flow control nmeans connected to the signal receiver

signal to a sig

sai d occurrence,

flow |line reaches a predeioterm ned critical value,

Si ngl e point nooring systéﬁTfUr—foadrﬁg—aﬂd—unload|ng
-shi ps conprising a. Fot at abl e nooring-el enen “jbﬂ% line for creating a

a

such a manner tHat t%iemgls poimmomqrdngrsﬁstneaﬁg Wpdd ingosmnd oﬂnlbaiﬁuigd flow

through the 1 0Wnlh 8 dof S5O0 cafad 1 udb oY) eLERRIEYCH dikut Do gnal

e pr essur e
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esyst mas clained in claim1l elrn

Wil e
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relief means corffi seeaking rasLineidiicovmymicahions batganediquideupplyur st so as

to open the passageiiieg ite Is&w BoBFES TH! £hnd @ygfemfhoy&ésage fgaches the

predeterm ned c
wherein the

when the liquid
critical value

decreased to a whenetheelliguidheressuriecid thal flow 4ine réheheasyat prades cl ai med

in any one of t

det ector arrange
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ritical val ue. The system as -clained in claim1,

sure r edet er mi ned

r e SERRELAG R Hq%awmemﬁqlge bagmer thes SlowdipsAnddaval ve or
a pressure |Oadﬂd.qttfcl \I:Qlléthﬁ.n\gai'é@rbSiﬂg padeéuredréne@peéhdshad&&ed passage

LESY Eue hels Ere LA AETIDRPERR RGBT By SRULAE has been

Qgﬁfﬁgr&&fﬁ%me‘ﬁm& "RleBetdlC HEI GG 06 detele! didVi d
occurrence of said critical value, a signal transmitter
connected to the detector and adapted to transmit a signal
to a signal receivér in response to detection by the
detector of s;id occurrence, and flow control means
connected to the sigﬁal receiver in such a manner that the
flow éontrql meaﬁs will control iiquid flow through the flow
line in response to the signal received by the signal
receivér, .

2., The system as claimed in claim 1, wherein the pressure
relief means comprise a bursting disc which is adapted -to
burst  so as to open the passage'when'the'liquid pressure- in
the flow line reaches the predetermined critical value.

3. The system as claimed in claim 1, wherein the pressure
relief means comprise either a spring loaded valve or a
pressure loaded valve, the valve being adapted to bpen the
passage Qhen'the liquid pressure in the flow line reaches
the predetermined critical value and to reclose the passage
when the liquid pressure has been decreased to a value below
the critical value. . _ _

4, The system as claimed in any one of the claims 1-3,

wherein the detectof is a liquid detector arranged in the



section of the passage downstream.of the pressure relief neans. 5.

system as c ﬂnmmmm mnﬂm of clains 1-3, wherein the detector is a

|l iquid dete E the liquid 5 collecting reservoir. 6.  The
: ofie of clains 1-5, wherein the S|gnal transmtter

ver
any one~of cl

supply facili

supported by

punpi ng | i qui
to interrupt
recei ver. 30.

‘systemis a S|ngl

buoy and the

pressure reli
on the buoy.

F‘ki cldinkd tn

The

are of the radlographlc kind. 7. The systemas.clained in
ainms 1-6, wherein 10 the flow control neans- conprise a val v

| ~which is arranged in the flow |line sectijgn extending between the |iquid

ties and the entrance of the passage. 8. The system as
clainmed in cl ajelk{on \WECER hakBege AbWRstran s ANGBIpidisirs | Y kN section
above the water level, the 15 valve and said flow |line section being -
a?ﬁ&Patforn1structure 9. The system as clained in any one of
clains 1-8, wtereiThd kgstdrowscoldimet ireang mmpfislsaiparrp-i-hgwnemisx-for

d.through the

e RS AT r’essﬁogﬁ%ultdngfﬁthgfg?ﬁrg{‘l]%nﬁg%e gg B’V‘I SI gnal

“adapt ed

éBhee&MmgenuaswoLaJned in any one of clainms 1-9, mhereln t he

I|qU| reservo Franged on or

. buoy. 11. Theheysignalasraisainter iandctexedveo, ar\nhef e:hae t#@-qsassbﬂge

in the
t he

P
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%% geans, the detector and the signal transmtter are arranged

A S|ngle poi nt nmooring system for |oading and unl oading 30

a [ERR], subst’ant i B4 pyaten) ascelai@gd in #apaend ol ekaimsf br nr-!ée#‘erint he

drawi ngs agCcorgaanyidid cbherd1ahests %Qﬁﬁh{éec 8t¥ve which is arranged in
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the flow line section extending between the liquid supply
facilities and the entrance of the passage. '

8. The system as claimed in claim 7, wherein the valve is
arraﬂged in a flow line section above the water level, the
valve and said flow line section belng supported by a

platform structure.

9. The system as claimed in any one of claims 1-8, wherein

the flow control means comprise pumping means for pumping
liquid thrdugh.the flow line, the pumping means being
adapted to interrupt pumping in response to the signal
received by the signal ‘receiver.

10. The system as claimed in any one of claims 1-9, wherein
the system is a single buoy mooring system, the flow line
being attached to the buoy and the liquid collecting

'reservoir being arranged on or in the buoy.

11. The system as claimed in claim 10, wherein the passage,

' the pressure relief means, the detector and the signal

transmitter are arranged on the buoy. |
12. A single point mooring system for loading and unloading
a =117, substantially as described with particular reference

tn the 'rawings accompanying the patent specificationm.
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