1 SYSTEM AND METHOD FOR SAND DI SCHARGE Field of the Invention [0001] The
present invention generally relates to sand di scharge from sand-| oaded
ships, and nore particularly to a systemfor sand di scharge from

sand-| oaded ships in a continuous and kong-di stance manner, and further to
a nmethod for sand di scharge. Background of the Invention [0002] Many

situations such as fugd- i . raer. L and require large
anounts of mass Iikgﬂsggn@g,‘&%ﬁﬁigﬁéggss%DJS@&?@&# ansported by
ships or the like carriers and then discharged fromthe transportation
ships to the designated areas. [0003] Current sand di scharge nodes include
direct casting and across-anchofiell eithalgeentishe direct casting di scharges
the sands fromtransportati on ships when they are actually located in the
desi gnated area. For exanple, so-called self-unloading dredgers TSHD
("Trailil9g0tuct i on THoppeeniDnedgien gthcraltyeretaommorhyd disethrgdiomngnd-feded
transport .fromthe | oadi gl site to tr{}e. di achaégj ng site, the mass is

| ocat ed §HPSPdqTR P2 {ﬂ'}% Pt ifteh i 1erhend disshfree i sangslopdsd Hapuif daded
by openi agitibieushol 1oE @btahRem¥ GRS 8lnd fhider %ﬁmé{h%dtf?!- b H}é@hﬁg&t he hull

being formed in two parts structured in a manner a]lovm ng themto be noved
relative to each other. The across-anchor discharge enploys smaller ships
to transport the sands from khelfﬁtrranipggt ati on.ships to the designated
area. It is apparent that th&*EtRPEAL 5K EF Y ar ge nodes have nany

probl ens and di sadvant ages. For exanple, the direct casting could cause the
shi ps stranded; the across-anchor discharge nmakes the limted anchoring
space evi@PPZpre cridfpesditugtiongdeelt pofllinghis skatasgas|invatieri o gave landcivquisge

| ocal e tjurns o [ i.ll inythe process of anchorage
di schar glgl.rgla S?(?Lﬂ(lasr%%?é I{kﬁéaé‘ﬁs?g@ g%‘h%? g ?Igﬁﬁé‘? \"/'\/Seuglrlig/tt 8 pd’.”&@rs?éri‘ﬁg’sa‘? ggc and

ot her dilsehamges shi then disbliaegediirdrh dsairaisyorbionghiph euthe Ubggfanpatadecause of
the high ship density. For all the above, jt will surely limt the

di schar g8%®bt al | t;ﬁ%{” t spady B nBodgsuieiidy dioskdattiag apl popeudTher ef or e,
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sand- | oageally rlacrsgsont diei danigahtiep.area. For example, so-called self-unloading dredgers
TSHD (“Trailing Suction Hopper Dredgers™) are commonly used. During the transport
from the loading site to the discharging site, the mass is located in silo-like compartments
in the vessel; the mass may be unloaded by opening the bottom of the vessel, for example
by virtue of the hull being formed in two parts structured in a manner allowing them to be
moved relative to each other. The across-anchor discharge employs smaller ships to
transport the sands from the transporiation ships to the designated area. It is apparent that
the current sand discharge modes have many problems and disadvantages. For example,
the direct casting could cause the ships stranded; the across-anchor discharge makes the
limited anchoring space even more crowded. In addition, the water level in the anchorage
locale turns shallow by the leakage and spill in the process of anchorage discharge.
Furthermore, the ships shuttle between the discharge area and other discharge ships, which
will surely bring about the danger because of the high ship density. For all the above, it

will surely limit the discharge totality and slow down the stuffing schedule.

Summary of the Invention



[ 0005] One aspect of the present invention provides a sand di scharge system
for continuous discharging sand froma sand-|oaded transportation ship. In
one enbodi nent, the sand di scharge system conpri ses one or nore sand

di scharge subsystens; wherein each of phe one or nore sand di scharge
subsystens conprises a water-feed nodule for providing water to dilute the
superfi cj sand | r.of sand.in.the.sand-|oaded transportatipn ship; a
sand- wat g@)ﬂxt ract?%%cﬁ)g%u & P%‘rcamex?% & ﬁ}f%{ﬂt Y 4GNSt ﬁ’eszﬂ 2 588

nmodul e wilisthatdeesysigpenhd elcglodsfandohiayens amd i@xstdiatidendsdhBfeSANAnNALEY 2

m xture so 6}5%4?0 export the sand-water mxture for transportation; and a
sand- wat ¥9tlp3isd Ssptperiation sidul e for pressuring the sand-water mixture
export edpghgHm t he gand: F X4 kR f . r rting.the.

cand- vat St ur e T G SLARREREMMARARIARY MR A o

t r anspor ¢atinoousnbshheing sand fhdm ai sdnd-orded ire@tpoanion Ehp.t he osandbobhert,
extractign r%ﬂé”ﬁ; .and a platformfor providing support for the one or nore
sand di sCAATYEVETBEEFSY SRR CORPESE OPes 13 h ek dipbrrEeSHARY S@Ms chyige cach
subsyst egp yf 8né Nt Ableda@D didfaBl A bYBO bALMENE $aBddi S ppystem
[ 0006] I n anot her enbodi rr%lnt, th%igsanld%i gchgr gg systemg%ugcgﬂéﬁg@g%ﬁses a
convey np@uldengf ovaterovd ndtluiteths amepeniadiar sext rlagtri oh sanduine thetsapdtoatiée
platform and the sand-|oaded transportatiqn ship; a control nodule for

ont r o I FRGPoRESB R SRT SR tedRy buih puPipenyatnton Bowsiereuppl y
for proviced hgdpeweith iR subefisanshid I8Eh ARG RxEXEng The 5RO/ tbinmBRAERE s to

enbodi ment of the sand discharge system the one or nore subsystens are

di sposed®@Artithe syidapater mixgucalor yragipeiatdon; [20d683and-variot iverspetdiodimehde of t he
sand di SY, t.he .\ -feed lul e _comprises a water-feed punp
For purmy g ugt Bk tpf S et B LS R N < B el E o e e oate
t r ansportraspating hthp; sadd-fwaeguenayreC oy ef sdegidngedt e, | @hekhr (1ROBLIONEN t he
punping rate of. the ter. feed punp; and a water pipeline being in |liquid
communi CEPSRRTARCR Hnedhe BuinlsRidsonpEnigaiicn with s pridpvater cxtrgiepaedilag wat er
to the sgnd, ¢RI tdisy g d.. tir.a tat | ERy o L further
enbodi nent o_?) tﬁellsghdﬂg‘i]@@%gsru g&gggit r(Laann &t%ﬁg{ &ﬁ‘%%g?czgé"%%adh% S?ks)bygtﬁl i al | y
split pumpereih0RO0hd or sroct feed dsthage mebtysefstde isanidd dnsbbakgersystem the
sand- wat er e];atqri]a?t_iygn nodul e conprises one or nore sand-water extraction
punps f oP° A Y et 8¥°'"3 wi th sand and extracting sand-water mixture; a
frequenqyogepnver sij@Mfeadh rRImERYr 1R0Mdiokking,d @gstﬁﬁ PRFh Gk Ries of the
one or nore sand-water extraction punps; and a sand-water connecti on

pi pel i neopesygode forquddng trerrand-satdr oriradtioh nidikilobitivetsthofpldtfoenané thar  nor e

sand- wat tion.pu .faor exporti fhe sand-water mi.xture to the
s and- var or-FREE PRSI irich somtPRmgodtd o tElisd it herae eie st
di schar giischyigt eyterh idsamtavaralsily @t &E8ine PoRPR ths séhdiighagk fﬁj/s@élﬁng y

diving sand and sl urry punp. [0010] I n another enbodi nent of the san
di schar d®0&yst em b wodigngmbatiarent rdntbp endidissharge divsenc dhpons ey mopr essur e
punp f org,hRek LGt e _ e of th nd-water m xture for |ong
di st ancesuts atr?g%%&r{(gtsédégq Bgﬂﬁrﬁjg%'ﬁoelﬁlceﬁ%@ﬁg\}%rggq'on controller for controlling
the pregsmdse of t heaptbasuitedpuemof drtand HiBoigngh SlsRAE ehSaMdr- MRl &fodule

transportati.on pi Eel_ 'Qﬁ bei nfg‘i n ljquid commnication with the pressure
punp f oFWWHF@&EW PhEFof a0 Slnatesuer emer WK burres ol the sarrd gabineq!
enbodi Mgt 5. Q- 1b4kRd ARG HSERRRYE 2SS LEBy é(;i'l%elgfo%sc%%rgﬁelpfémoﬁtfolﬂng?hx%h
efficient centrifugal slurry punp.
pumping rate of the water feed pump; and a water pipeline being in liquid communication
with the outlet of the water feed pump for transporting water to the sand cabin of the sand-
loaded transportation ship. In a further embodiment of the sand discharge system, the
water-feed pump is an axiaily split pump.
[0009] In another embodiment of the sand discharge system, the sand-water

extraction module comprises one or more sand-water extraction pumps for mixing water



[ 0011] Anot her aspect of the present invention provides a nethod for
continuous and | ong-di stanced di scharge of sand froma sand-| oaded
transportation ship. In one enbodinent, the nmethod conprises providing a
wat er-feed nodul e for providing water go dilute the superficial sand | ayer
of sand in the sand-|oaded transportation ship; providing a sand-water

extracti I N \ Jomdthe water-feed nmodul.e with the
superficﬁgpnggﬁdgﬁg%ggggﬁé %??B%%@?hg&?ﬁé gg%%wﬁ% e?o‘w&¥ﬂ}§?g%m§§mﬁ%
export témiedng: hateportihxtate ef thoront AREDOSdnd ey, ex&ﬂ@ti(ﬁlgmm;ﬁﬁt B&d &sand-
sand-water transpartation nodule for pressuring the sand-water mxture
expor t ed " PEbIPPHEISAREUAT SFNEXErIHREY SAmABEIFREOa it i.;m‘ﬁ@ﬁ tif e rhe or

sand- wat gpdW i dssh : i ML ST al )

T anSpor { o e B CEp (e Rl i RO e

ext r act i oenspodaiios. mpdde.2iThaugbreohbodbmesne thevant digemraf systea, ithy entdi on

will becone apparent fromthe follow ng detail ed description of preferred
enbodineW?%i?ﬁ%?égqpWHpSﬁhﬁggfhgwﬂﬁWf%gP%ﬁmgéﬁ ﬁﬁ&ﬁﬁWﬁ@-dramﬁngs. Bri ef

Descri ptjoorjof t helnDaaywhagembO@khPraf akr eddesRadi el seaceqr dipgwhQ, t he
present invention will now be described with reference to the Figures, in

whi ch | i kaspettaticarisede remplises danetserd puep Erénentsing the pfOEL4]dEliE dandhows a
G X R e S R et R A
i nvent i cronirbDES|thd Gor2ssahovs ahe ctesmatd Couegif haur at lo‘ﬁg-di’é(ta&@e s@RPHater
di scharge subsystemin nore details in accordance with one enbodi nent of
the presEREPSEIORt PHSLING dg) M dlaud rrsvwmuncatiopngithc thei ewssie apunex dapl ar y
| 45200- 1@91556&%};'% ﬁ)%ééﬁred sand-water mixture. In a further embodiment of the sand
discharge system, the pressured pump is a high efficient centrifugal shurry pump.
[0011] Another aspect of the present invention provides a method for continuous
and long-distanced discharge of sand from a sand-loaded transportation ship. In one
embodiment, the method comprises providing a water-feed module for providing water to
dilute the superficial sand layer of sand in the sand-loaded transportation ship; providing a
sand-water extraction module for mixing the water from the water-feed module with the
superficial sand layer and extracting the sand-water mixture so as to export the sand-water
mixture for transportation; and providing a sand-water transportation module for pressuring
the sand-water mixture exported from the sand-water extraction module and transporting
the sand-water mixture info a designated arca, wherein the sand-water transportation
module is in liquid communication with the sand-water extraction module.
[0012] The objectives and advantages of the invention will become apparent from
the following detailed description of preferred embodiments thereof in connection with the

accompanying drawings.
Brief Description of the Drawings
[0013] Preferred embodiments according to the present invention will now be

described with reference to the Figures, in which like reference numerals denote lke

elements.



punp. [0017] FI G 4 shows an isomeric view of an exenplary 150LQ 480
t wo- phase flow diving slurry punp. [0018]FIG 5 shows an isoneric view of an

exenpl ary 200L14-630 high efficient centrifugal slurry punp. Detailed
Description of the Invention [0019] Theypresent invention may be understood
nore readily by reference to the follow ng detailed description of certain

enbodi ne of thegj@avention ..h9020] Throughout .this application, where
publ i cat Fbg)?]e; are ré*%ﬁeﬁj&é{gga ¥ %ueema%l(ﬁ] < [5%%?%% 0{)?15{1?%@5 J_ﬁfﬁf"ifvﬁéfc%séﬂémér e
her eby i fmorpoeqiatlg spycaiedren elie@argk BhiphRi fcceRfahéEWiSond AhBodib® of the
application in order to nore fully describe the state of art to which this

i nvent i oR"PBI{R{CHYON.[ 0021] The present invention provides a sand di scharge

system f i schar gj . f -.sand- . - Shi Ry gntinuous .and
ong. i ot rmnnaro S RER o LR TRRALARIES Sl Ral A REMUNR 20 1 o
pl at f or nmoTthdetglsan factomiapan with ome shibpdinanbaf e pracpiievendont he i ke. In one

enbodi e the pl rmis a buoyant one such as a discharge ship.

[ 0022] Th@Bl%lnd dipsﬁéggg%oé‘?sf’t“eﬁ?‘@ﬁ%r"i‘%é’féﬁé’x&np}%)‘ 15290l SHi sl gt
subsyst epgnpWhere the one or nore sand di scharge subsystens can be
installed in the platformin any suitable configurations, for exanple,

equal | y-®ptded on FKe4phews ar somadc showt donex@inBlaty 160kQel80swpmbuiedidy a
SChemti&iv&%&Mrgﬁéﬁy on of eight sand discharge subsystens that are equally
spaced on a-=drs rg% shi p, where the sand di scharge subsystens are in a

wor ki ng @ofd]i gur at Fian swhb#s kb @sosdiid- dieadgtnt dx@ppREY LADLAMKGBMNiph BEicnG:

anchored in parallel wth the discharge ship.
centrifugal slurry pump.

Detailed Description of the Invention

[0019] The present invention may be understood more readily by reference to the
following detailed description of certain embodiments of the invention.

[0020] Throughout this application, where publications are referenced, the
disclosures of these publications are hereby incorporated by reference, in their entireties,
into this application in order to more fully describe the state of art to which this invention
pertains.

[0021] The present invention provides a sand discharge system for discharging
sand from a sand-loaded ship in a continuous and long distance manner, where the sand
discharge system can be installed in a platform. The platform can be a ship, a barge, a pier
or the like. In one embodiment, the platform is a buoyant one such as a discharge ship.
[0022] The sand discharge system comprises one or more sand discharge
subsystems, where the one or more sand discharge subsystems can be installed in the
platform in any suitable configurations, for example, equally-spaced on the platform. As
shown in FIG 1, there is provided a schematic configuration of eight sand discharge
subsystems that are equally spaced on a discharge ship, where the sand discharge
subsystems are in a working configuration with the sand-loaded transportation ship being

anchored in parallel with the discharge ship.



5 [0023] Now referring to FIGS 1 and 2, each sand di scharge subsystem 100
conprises a water-feed nodule 10 for providing water to dilute the
superficial sand |ayer, a sand-water extraction nodule 20 for m xing the
water fromthe water-feed nodule with ghe superficial sand |ayer and
extracting the sand-water m'xture for transportati on, and a sand-water

t ranspor on nodyl r r t ter mxt e fro

sand- wat gﬁﬁelxt ractﬁ(())ﬁ[ I?r;(ge %ngﬁgans‘%{gr lt Fﬁsp glﬁbh%‘t e Sléﬁ;tﬁ’inuggal nto a
desi gnat egnpmiseaa whlne- fSnﬁi’hﬁiodi!l Sdﬂa'dhg;&o&ub@v&h@n[bfduﬁfchﬁd’ sUPpRITRIA) S8R dy&oavey
nodul e 40 for noving.sand-water. extraction modul e between the platform and

the sandSadauel PUarEpETReds 3% farnixingthe sritgr dronhiba ayaecrdocd madule withibe
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t he wat ewatfceeemspodalhcm h0ddodprivsgsssaring tier sahaethtqruniptutd from the eguenalr
conversig)g contr ol F éﬁ a valve 13 and a water pipeline 14. The exerrpl ary
wat er - f e 4HUND n?oélu q bﬁ)"bﬂ?s@‘lﬁﬁ‘%lsiﬂ ~WBier figtu I4Q acdesignated amag Phe The

fr equencyang AMBRGE ANbERRI AlHIF cGAPLLR! ScdRBy ARk 4@% 1t1ﬂ§v égtsﬁ{d' -§ggd punp;
the valve functions as a swtch or a safety mneans, ter pipeline
connect sext@ctigiemedule detvofentthe platben ané gt podioasied asniportamcanﬂmret cdnire] wat er

onto the I icial sand | r. on the sand-1|oa ansportation ship. The
wat er - fenelg&%grrp e %Owefrﬁélplg%%gd Py s t“gﬁtll‘ﬂ %M('i Y RTS HLpP qY 8?“
exanpl e, bd k@trudicarfof @edvHpUgand gischapOSREON @ buoy so that it has an easy

access of water. In addition, the water-feed pug can be | ocated on either
side of KPR41di schaigae smbpdingnsfiae weyferqd edulobheweprisas & hatesileral mway from

vt er -1 och meatl B [ObSeP R WARe L oy T PR AL R BB Tl

modul e 2&eopiny ivees-foek lepmd{SB)amd{)W&hﬁry epitrpastp ansipvidlm RIG 2a trequency
conver5| n controller 22, a valve 2 a sand-wat er connecti on plpellne

HEIUERE0 BPHISFOn P%f(%’&h&%%?féﬂh%mé%@ﬂ" dbe meeufeede Bppi Sesvalvur
and V"atfﬁﬁctﬁ?ﬁE hag kkvRh QPM{%?H?&I@%@ tﬁ\@%ﬁ{m @%flﬁ{édﬂ%&t?%@%ﬁﬁct 2§ o Nigh
efficiency diving sand and sfurry punp nd-wat er  extraction
punp i s WBOLRed0mpwo- Ephas*xemﬁncmwhdlwatelgomtbuhaf yup[au“rqmi aSnds hewanoi theHa@d3. The

sand- wat,er raction pum es the sand with ter and extracts the
sand- v Srocfh b Gpu@Er? SR 1S phiET (SR Pultbe fore Ghnbe i 81 FHEbCor

further daafip@afsRs s &dmip®y, tlllé)ﬂfgtcii'f&%i%ﬁs fsr @ORRA bRLIHRD szm%lt I 86405, 0f sand
over water can be determ ne irica by consi derl ng { actors such a

ef fici erfé§y aasasscdsraterTHa aﬂdl@qmgﬁeyvamfmeummcmbﬂ llogdtdatbon izher oitlerodltis: t he
out put er-fee u the v nctions as,.a switch or safety
neans; %Sé’hg%b% %%%aa%égﬁtnngsc facgtyd p(?npg ge c%vrfilﬁe@?lg q}ﬁé‘d&ﬂiqlg’f‘(’%f“

sand- wattecagx tiach eupusesd @abipelatioh of ih@fwa{té}ﬂ'“e&ﬁﬂgdlyb@t er transport at ' on
nodul e. The sand- vvat er extraction punps are novable by the convey nodul e;
during dprhtion, 18KRay cabadipgpbdhe sadrvaer priegctior modelego, Commtsbta@lgfems hi p)

Lhey ar o oyear baci LRReRTRAR 26 NP er R SRR S P Rt

t he sand- waidewater ammommatm}mhnmmhjl én %}mC@IIﬁIleﬁl@ﬁt ahpresbuaer Rtiactdh a
frequencqu: nversion_.controller 32, a valve 33 and a Iong di st ance
§

sand- wat'S UG SHUBBET U SHIBIHET PHECHIN PGS o X BN cEEaeHS MRHCAns
200LI -1 rn The
o ossur oo pumgh SN iPRE STROMA LUAS piblo! e IR Sl bbhid:

ext r act ipempp dﬁOL@F4800tr\'g) phas@ éﬂm\edttvn@rmpny tpatripoas. shdhe :ﬁrfé@u&ndmecsaﬂd/—er sion
controller 32.contro ressure t he val ve 33
functi Or‘i\g LSRG ]?:lﬁn% mﬁes tglf: éf”fl P?!éign‘gamgf’fﬂf?ﬂ@%éﬁ‘a S wter PRHBEOIt at i on

pi pel i N€ecd34inGOMB GRS walke costickbn prehﬁtefd?r{ﬂﬁﬁéfrlﬁu%%ssﬁﬂada{%t i tdlé‘lﬁl%ﬁort the
pressured sand-water mxture to a designated area. [0027] di nment

t he condéysnepdipe o woamiisaukover svatmiean be detsuiingd '@mell saﬂxd by\/&bwdcﬂmr action
punp betyeel fhg 4l a%cé?ﬁ&gl?cys MPcAPIThHE %Peapc%{ctyaéolilxgé} si3H B8R A 0011{1 oft h.

the output of the water-feed pump; the valve functions as a switch or a safety means; and



[0028] I n one enbodi ment, the control nodule 50 conprises an electronic
means such as conputer to operate the sand di scharge system [0029] Now t he
di scharge of sand by the sand di scharge system of the present invention is
briefly described prior to a nore detagl ed description. After the sand

di scharge systemis properly positioned, the water feed punp feeds water

i nto theygad] ‘ NS, L QN P kg dilute the sand, the
sand- vt o ekt o E i bRErRruhEly P Aol MG ARnRaF e e
sand- wat edetnok ther eandndattsh enngropanidis niodlute. t Ntei Ahétwedr ERRCRHESRMR HETD,

t he pressure of the sand-water m xture so

and the gr es‘ﬁure mn{g i ncr eaEes , )

as to tr3RYHUF O thecdry Mpdeksr dpsing oresation. heyess wraekgomyr tha plaHOBE-Now a
mor e det @iskiedhdESET tPtHOD N o4 oR Hf.. and. di scl syst em of
The pr oot Byant] sn ot bolied PRESELKOR Bio: S A T 2 BBl " e
used f or thiey esnewd lenk end stowp 008 fjcThafarmansportati on ship and the di scharge
ship are ely anchored prior to the operation of the nd di scharge
system {0§H{]0032] Tﬁ]e?l“et ﬁ@g%iii 'mwglﬂee?d“@?’?‘ll‘ac‘tr‘?"éﬁmb%ﬁ’ﬁsm?‘ﬁﬁ%§9W@%@?ﬁs@ em ar e
moved W plasdufe pGihp s af FeyibAdiechiveRRA @Rus3L & oh %R0 t he
cabin ofltnt?\e sgnld?l oage,d&lttr.adrﬂl,_gcportlati on gﬁfﬁ% [’003%%%%%@%&8@&%@ ¥ eed
punps andndavicignsporetionaddlon 3dunps seaplary presper auepi is 200bHpfidsiégh The
initial . f . di Al n the sand-loaded transportation ship is with
the. i SERft Qi3 IRLALp AR, MGt AEF S2ARE ohR0E Rttt ResSidhs  and
st abi | i tyandfwatdrenixtao SRos Uat Jai- vl Rxuh@RH WAkETor 1B OdRAROTalPEERRAI NS on
the tra ortation ship with one 115200 punp to dilute the superficial

sand, e;lf If%ﬁ?q“teﬂﬁ’ SUELSIA: ORUrpil st 32reonigpis tihe quspuisdtie pessyse pudp:thk ealae

concave 34 and, < HCcs: T 0 i ship. s fully |oaded before
di schar ge%qﬁ{nﬁgoﬁlaa#eﬁ S\?ﬁ%ht &i &sgﬁﬁt t %%P,y&#d‘?ge g%’gﬁ 3&%5& d%%’ﬁft?%?l} Blé’e@?ct %}n t he
per ni t t ewbnhedsielt potell of Afet pressuhe pampdsd aado itRntier tiicapeparédishnweli p s

| essened, . start gnot her HS200 punp, feed water into the cabin of the
transpor‘f‘g‘?'iUSﬁO%ﬁ?sé’%“aé‘?‘ﬁda‘%ﬁ' the same time start another two 150LQ punps to

extract ggdrl- wat _erlanin)étdﬁ'il%dn%ﬁ!‘t}fe%nbé}ﬁ%ﬁuﬂe%ﬁéorg@fée% rﬂe&axi Ote? movying
predeterm ned poi nt based on ship's saffety and sta I'ty, o ‘her "SUBY st ens
start fdht¢ esichyatchexisatienwonki bgwperotedlischams sdigsend hedspbangimship back
and forth.
[0028] In one embodiment, the control module 50 comprises an electronic means
such as computer to operate the sand discharge system.
[0029] Now the discharge of sand by the sand discharge system of the present
invention is briefly described prior to a more detailed description. After the sand discharge
system is properly positioned, the water feed pump feeds water into the cabin of the
transportation ship to dilute the sand, the sand-water extraction pump mixes the sand with
water and extracts the sand-water mixture and then exports into the inlet of the pressure
pump, and the pressure pump increases the pressure of the sand-water mixture so as to
transport the sand-water mixture to a designated area.
[0630] Now a more detailed description of the operation of the sand discharge
system of the present invention is provided herein, wherein the numbers of pumps are used
for illustration only.
[0031] The transportation ship and the discharge ship are surely anchored prior to

the operation of the sand discharge system.



[ 0034] The sand-water m xture is potentially unbalanced in the extraction
process because of the different quantity of the sand. In other words, the
water fed into the cabin maybe nore or |ess than needed. To avoid it,
frequency conversion node can be enployed to adjust the water quantity that
is fed and the sand total that is extracted, which can control the m xture

in the capkfy and b _ ] el.1.n-and out, so as to make sure the ship
is st eadglb.ta bf’OOSS] Tﬁgﬁ?ﬁ?h%ngang-lm%{%lg&% RITRRI F8 AP REELAG-RAYS rW'u(la
extracti or panpsiranehé etkchirgt ahiphe thelsetid saffadehen HeeGsi 6 Merisdieided

| ong-di st ance tragﬁﬁfrtation. For exanpl e, pool the sand-water m xture

ext r act edABPOLHE 150LQ punps to one pipeline, and nake the pipeline
neet t he{mgﬂ]et OT ?lel,_l‘jli? RHFHPP f(!%k?lll{'l amﬂtéaﬁ&w%flmt Q&ra@&!‘&)?{mgg@ar' Oet t he
ine, and tra 0 the

sand transportation pipe smt the mxture esi gnat ed
sea ar eaod@0i12000pmster Shawayal phoQR3B]dfcherge tWwtenaké sadtlbaid theiditatibe crane

d i .t h t ti f th ransportation ship back to the
G Schar g8 B BT BOTARREIORHS Greward Bite o ofdka i BurtEbs B SAp Fbaves.
[ 0038] DugthisiBtyt drth® paf&ok@io®khip MR ed et 3118 & ne Yot B B ngt Jt]ﬁth@rtﬁfl%b&tag?n t he

invention, a fewissues need special attention. One is the sa ~of t
di schar g Miilh enedBHY prapsptiviatthosupsichi gpndFestachthedinsthategenishirg i n

th 1+ Lastiep) Jbuoy, juxtapose fhe transportation ship an . one
siaeor T 87 80P BB epl Bl SHBPRG R deSmitonofe 2 TRl a7 bet ween
t o prevefullydeaded bafge ¢Rthdrsd, ot wii@PBA ANetiARY fdBHeeld ik doRBollQCRithianhof the

di scharge ship for optinal discharge. Place the discharge ship between the
navi gat ?Eﬁ*iﬂ%?ﬁkioaﬁif‘di ' -cé?fﬁreﬂvéa%wgrlwnw theetranspexdasiont shird isssaseaed astarrake i t

TR0t o A L, PR 18, BRH B T

pi pe nortenssiabilagother two 150LQ pumps o extract sand-water mixture. When the loaded total
declines to a predetermined point based on ship’s safety and stability, other subsystems
start following the same working procedure as described herein.
[0034] The sand-water mixture is potentially unbalanced in the extraction process
because of the different quantity of the sand. In other words, the water fed into the cabin
maybe more or less than needed. To avoid it, frequency conversion mode can be employed
to adjust the water quantity that is fed and the sand total that is extracted, which can control
the mixture in the cabin and balance the water in and out, so as to make sure the ship is
steady.
[0035] Then, the sand-water mixtures from the sand-water extraction pumps are fed
into the inlets of the pressure pumps for long-distance transportation. For example, pool
the sand-water mixture extracted by the four 150L.Q pumps to one pipeline, and make the
pipeline meet the inlet of 200LH pump; make the outlet of the 200LH pump meet the sand
transportation pipeline, and transmit the mixture to the designated sea arca 1000-2000
meters away.,
[00386] After the extraction, start the crane and swing the extraction pump from the
transportation ship back to the discharge ship.
[0037] After the discharge, the transportation ship leaves.
[0038] During the operation of the discharge system of the present invention, a few

issues need special attention. One is the safety of the discharge ship and the transportation



[ 0040] Yet another issue is the safety of the pipeline. The transportation

pi peline should float in the sea. Conposed of macronvol ecul e pol yet hyl ene,
t he pi peline boasts excellent conpression resistance (I MPa) and attrition
resi stance, which ensures it floats ongthe sea. Fix the pipelines with

fl anges, and each section of the pipe is 10 neters long wwth two floating

bj ect = .0of . rali f.sand;water transportation.
oi ol 1 neapn Teau ditaE A0 bE) o iR RIS M oiede DRchu oo Hhoe
beneat h ehiproy b0 sitetednise dischagsi $ip, WAY eGpRIt AKEMART 2tihe Phpeld ewimam bei ng
broken or destroyed. There will be a slight displacement when the tides set
in and obt®Y®] épd cplisont ype of pipelines has a good flexibility and
permts gohgnd to g . i L or teadidy.and.w|l. ot_pbe
ast 1y alPe eq. by “TRECETLE® yBdaannd 5 R ER Shiplf Dbyl b’
tSur f ace. i’ lant_e tl‘x‘teiiﬁl_ilaQESSanolﬁetgé@ﬂhaFlgﬁ'gaticﬁﬁdalmgrthc? ft?][ﬁ,lﬂalhlﬁ aﬁﬁlhié:ﬂh@ﬂ;oulidﬂhe g
ransportati on ship, and. make it inthe sand with wallop. Star e san
extract i ff)tHHB%ﬁ?f‘ ?ESE’e@?ﬁ At P, a ARG ‘_i‘f" qﬁ‘i’&’?d?‘“e“ﬁ“ﬁ} drthgicgmigh gotasdo | oad
on the skidtewithd sR8 jRAYE e sEIFIR PURP sb-SsueQLE, RAR Wint Raidt L %&3§W§ipﬁ g the

conversi on appliance, which can adjust the water 1n the pit, -
bal ance Wetssanet he water in and out. \Wen the sand is decreased (for each

di scharg mp, onywater. feed pupp feeds.water,.fo extraction punps
extract I?’Rgﬂsand- m%{?@%kloﬁl?e)%t‘fﬂl%)ls, %ﬁ@ﬁﬁ%wclf’é%\“ei #l’teﬁﬁmﬁﬁ’qm\‘/\‘f”ﬂ IPIRFHHC he
over theslmandflasomngle 8@ adufiRRed Bf havilbdulBblyaRPRAE, 1A difiginsandqout of
the pit. [0042] Si nce the wat epr%gf eed and the usagd yex?ract ilor%jtqlg”?len per?grmed

si nul t anBGELFEF CPRPEgsEop Fesistanse oM Rayrndditsisharegstancogetible enswiastit fléves smnd

around t | Uik b LAl Fan QLY veny Lttt e water. can filter fromthe
o ¢ out e Bl bixlehe BBl Ranliohd OYsckb RECO TG 1Pt IfteabBg | neo
t he sandwwi fldatagabinctsatrecacAf tiven. diTEe pRIgRY 00BAidwWas; thldgoRitlondgsReRs and
the water |e eA. falls, which makes the water |evel constantlg l'ower than
the sandl Wél lischgraeihilp BicdyeApesits 2nsk Qe #chor istspt benoaskt wient POMKTE o ng a
free surt tieei,ng;the. shi.n; il 4 0043] The .pr.esent

| nvent i o bas Y LA B PRI BoRlhling PRURN. o doluot A F Phdn g 5

di schar gdighydisplarcdnserit ndteal the tided sqprimefd wit hHutvewdr] thieakags pandinehBag £al
spill, whi will. not pollute the sea water. The diluted water fed in the
process %Ogaf reémllftﬁé"lgé’gf m’é%lg"r‘ [0SR ARéteET Sonif sRupvark deadilysad ovill agt by

ai r pr oofeapil pificngt §yommk RQveesi gnated area, which prevents the sand drai nage.
In addition, the discharge place is designated, which will not cause a
concavo-[B¥iVex sedipdbn by isshruts alwupéeeanfami | Inothe tpneceseaf divolodrpe, yfeedThe

di schar gg, ooyt hycan . be adi usted a ,corii. ng to the stuff requirenment
ensuri ng ‘%a plblltzli(? H{:Cd?aé) ?‘h%fé*e‘ ﬁa?nég(.n%ﬁ’@ﬁf 1]‘%%88%‘}1{@1? PHd8 ¢ ?éfﬂ“%ve"cW%hgy. ~The
sand i s Sam éetdayd bramsparpuag bhexdadtahawmy-wae Ah&de ik UG B hRgoddgeri m
procedure, whi c,n can cut down the cost and raise the working efficiency.
[ 0045] THPT &P ygllhecHvereriach opmpHe caripeed withrnidaverey travetsiohfapgliarea.  Thi s
which can adjust the water in the pit, realizing the balance between the water in and out.
When the sand is decreased (for each discharge pump, on water feed pump feeds water,
four extraction pumps extract the sand-water mixture), the water level in the pit will not be
over the sand around, so a fiee surface will not appear in the sand out of the pit.
[0042] Since the water feed and the sand extraction are performed simultaneously
in the process of sand discharge, together with the sand around the pit filled with air, only
very little water can filter from the pit out into the sand. As the discharge continues, the
water filtering into the sand will accumulate. As the discharge continues, the pit deepens

and the water level falls, which makes the water Jevel constantly lower than the sand level,



procedure has no requirenment for the water depth in to-be-stuffed area, and
the sand can be transported to faraway shall ow area i naccessible to | arge
ships. In this way, the potential danger of being stranded in direct cast
wi || be avoided, and the interimprocedure in anchorage di scharge can be
saved. [0046] Fourth, it occupies snaller sea area. Wth the buoy fixing the

di scharg i d, ) [ i Nl SRS WL pot  be di spl aced by
g, 1 PSSt g AANSA LAk A0k ARyt D% fieiE T, on
i s | argeblyipisethbdég. [ 0047] Wiile the present invention has been descri bed

wth ref ﬁ){ogﬂce to ;}ﬁrti_cul ar _enhodiments, it wll be_ understood that the
enbodi nefP8%lar e i1 TO&AFEERY VSRR hat DY pdipeigron Lespd issemdonment-
limted. B NBH MEchariRAY: : RAbutl Ve hdmi

appar ent ith)1 %pse havi i;lléiga grtgiﬁﬂgﬁqﬁ%zlﬁ%[ IQFP @EF?ﬁg&gﬂﬁ 11:% %Edﬁgggﬁk%wggi%%gggnt
i nvent i owhisdrwidli g pokbute heaseneratart eltendibdidrents fedrie thopsicdsrie fomahbeea,

enconpassed.,.w thin the.scope of the present.i.nventign. Accordingly, the

scope of gl%cﬁlgwﬁ‘lf‘néfé‘é(ﬁttm fnﬁaglﬁtlf B?PS@%EX HEFOBPIPHEICAY SENAlEG pigd, Hhigh i s

suppor t eprebyntt i da0d @eohe. desaditiph] @B dischfoChRbMy (W&ﬁ%na{eﬁ, ﬁ/hﬁ:hqﬁqlﬂog 1. A
n -

sand di scharge system for continuous discharging sand Troma sa oaded
t r anspor $6§ on CAIaBO-CeBeEr 98 bejtom, thus ships e sk ensthndsedi sudmhlye The

bsyst efs; i fiot _ | d_di schar, bsyst er
comr: scamehalhiih ACRe Aaidslla SR8 RLe TR, SRR K RERENS oSl b e

super f i cdiathaggnded. ayer of sand in the sand-| oaded transportation ship;

a sand-water extragction noduyle for mxing the water fromthe water-feed
modul e wWOP4flt he supPRd.dl bas Nghefficiopey. Ahrisasd dy disgctingranproried el 2 iatp ey
mXture {9 #8,LLedeIRO e Lﬂ&-iﬁ%@%‘ é’éﬁ%@%ﬂ?&%%‘dh%uﬁ chov{;'lr RSP Etaﬁéilrgpséa.tgnd

a sand-water transportation no ufe for pressuring the Sand- vt ef hi Xt ur e
expor t edwdrkorg ¢fficiesand- wat er extracti on nodul e and transporting the

sand- wat i Xxture into a designat ?d_ qrea, wherein the sand-water .

trans por@é‘%ﬁlon rroghl?lb&’l%o F‘Fﬂ“ﬂ‘?g‘ﬁi"d WolruWrEhtdeRth W {910 HEtisd ricanat s

ext ract i @BcdmehR noaBEhirement for the water depth in to-be-stuffed area, and the sand can be
transported to faraway shallow area inaccessible to large ships. In this way, the potential
danger of being stranded in direct cast will be avoided, and the interim procedure in
anchorage discharge can be saved.
[0046] Fourth, it occupies smaller sea area. With the buoy fixing the discharge
ship and the transportation ship, ships will not be displaced by wind, flux or tides.
Compared to anchored discharge, the occupied sea area is largely reduced.
[0047] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illusirative and that the
invention scope is not so limited. Alternative embodiments of the present invention will
become apparent to those having ordinary skill in the art to which the present invention
pertains. Such alternaie embodiments are considered to be encompassed within the scope
of the present invention. Accordingly, the scope of the present invention is defined by the

appended claims and is supported by the foregoing description.



a platformfor providing support for the one or nore sand di scharge
subsystenms; wherein the one or nore sand discharge subsystens are installed
on the platformto formthe sand di scharge system 2. The sand di scharge

systemof claim1, further conprising:qp a convey nodul e for noving the
sand-wat er extraction nodul e between the platformand the sand-| oaded
transportation ship; a control nodul heCoOntrolling the operation of the

sand di scharge system and a power supply for providing power to the sand
di scharge system 3. The sand di scharge systemof claiml, wherein the
platformis a ship,.a barge or a pier; and wherein one or nore subsystens
are disggg 15’dﬁmﬁﬁgiﬁlatformequally spaced. 4. The sand di scharge system
of claiml, wherein the water-feed nodul e conprises: 11 a water-feed
punp for punping water froma water source to the sand cabin of the

sand- | oadled t fapandodiseltargn sgdtéip; for contimuf rddgherntyy canlv &osi gl’lsaﬁdﬂ@efc@lﬂ er

for contyolling.the.punping rate of the water feed punp; an a water
pipelineﬁﬁk?ﬂggﬁﬂ“%ﬂgﬁP pggﬁﬁunication with the outlet of the water feed

punp for transRobk e WAIE Histirid) SuiRdNemealh&ef eatch%fslﬁF ik QRA6Gre sand
transportation ship. 5. The sand di scharge systemof claim4, wherein the

wat er - f eddchsggasubsy sigmesanantisgs:spl it punp. 6. The sand di scharge system of
claim1, wherein t?%a?e?—r}gédvmg&{le %(11 })rx‘g\gitclilx%nwﬁgrdt%lcﬁiu?eotrﬂgrshge?ﬁéial sand layer
of sand in the sand-loaded transportation ship;

a sand-water extraction module for mixing the water from the water-feed
module with the superficial sand layer and extracting the sand-water mixture so as
to export the sand-water mixture for transportation; and

a sand-water {ransportation module for pressuring the sand-water mixture
exported from the sand-water extraction module and transporting the sand-water
mixture into a designated area, wherein the sand-water transportation module is in
liquid communication with the sand-water extraction module; and
a platform for providing support for the one or more sand discharge subsystems;

wherein the one or more sand discharge subsystems are installed on the platform to form

the sand discharge system.

2. The sand discharge system of claim 1, further comprising:

a convey module for moving the sand-water extraction module between the
platform and the sand-loaded transportation ship;

a control module for controlling the operation of the sand discharge systen1; and

a power supply for providing power to the sand discharge system.

3. The sand discharge system of claim 1, wherein the platform is a ship, a barge or a

pier; and wherein one or more subsystems are disposed on the platform equally spaced.

4. The sand discharge system of claim 1, wherein the water-feed module comprises:



one or nore sand-water extraction punps for mxing water with sand and

extracting sand-water m xture; a frequency conversion controller for
controlling the exporting rate of the one or nore sand-water extraction
punps; and a sand-water connectipn pipeline being in liquid

comuni cation with the outlets of the one or nore sand-water extraction
punps for exporting - ] r he sand-water transportation
moduie. 7 The Sang GRuIRRE RGN, Mt ok 4 el So LR L LR A o
extract i eamdpoageditsanspdriagbn elfipj ci ency di ving sand and slurry punp. 8. The
sand discharge systemof claim1l, wherein the sand-water transportation
modul e conpri &d&duency conversion.canirodenigrpontiiling b SHEIPHE Fic! Phevaigr odf the
sand- wat gimpl affqur e for long distance transportation; a frequency conversion
controller fo controlling the pressure of the pressure punp; and 12 9.
The sand di scharae pydinerheofg ol bjuid 8pmwhmiaiion Mg theeasslar ef hangatérsfead hi gh

efficient centrifugal. slurr unp., 10. A neth f or conti nyous .and
| ong- di SP%HBE(H itﬁnéfgﬁg?%‘é’a‘gf yostﬁﬁg’PrF{r%lﬁ{naﬁél%ﬁmﬁgW@(‘j UEPSHoEia et g’c‘ﬁ’-on shi p,
sai d net hod conpri sing:

5. The sand discharge system of claim 4, wherein the water-feed pump is an axially

split pump.

6. The sand discharge system of claim 1, wherein the sand-water extraction module
comprises:

one or more sand-water extraction pumps for mixing water with sand and extracting
sand-water mixture;

a frequency conversion controller for controlling the exporting rate of the one or
more sand-water extraction pumps; and

a sand-water connection pipeline being in liquid communication with the outlets of
the one or more sand-water extraction pumps for exporting the sand-water mixture to the

sand-water transportation module.

7. The sand discharge system of claim 6, wherein the sand-water extraction pump is a

high efficiency diving sand and slurry pump.

8. The sand discharge system of claim I, wherein the sand-water transportation
module comprises:

a pressure pump for increasing the pressure of the sand-water mixture for long
distance transportation;

a [requency conversion controller for controlling the pressure of the pressure pump;
and

a long-distance sand-water transportation pipeline being in liquid communication

with the pressure pump for transporting the pressured sand-water mixture.



providing a water-feed nodule for providing water to dilute the superficial
sand | ayer of sand in the sand-| oaded transportation ship; provi di ng
a sand-water extraction nodule for mxing the water fromthe water-feed
nodul e with the superficial sand | ayeripand extracti ng the sand-water

m xture so as to export the sand-water m xture for transportation and
providing a s t. nd- wat er
m xt ure gxpor?ggs gﬁ%?%égsan &g%gﬁﬁggﬁﬁgé ﬁggﬁ%ggﬁféﬂeggg%m'ngpéﬁﬁlng t he
sand- met@mnmthwheuumhmpa desi gnated area, wherein the sand-water
transportation nodule is in |liquid communication wth the sand-water
extraction nodule. 11. The nmethod of claim 11, wherein the water-feed

nodul e coyrpri 888sthod for conﬁnd@ﬁ% 8hd | Qhﬁh'lmé hzﬁg%f BhdRL sfaﬁd) m'taechat er
source to the sand cabin of the sand-I|oad e transportation $h
frequenc@m§DWVém@ﬁbm,@eﬁvﬁﬁkkbmnﬁmmugontroIIlng t he punplng rate of the
wat er feed punm e i.ne bein ni cation
with the outl'e v'gfngt ﬁé(v‘\}\%\tfg?d f”é’gﬁ{ep@ rqviding r%“ég[&‘ﬁ an%”é’P’ 15 A% sand
cabi n ofjagdrefsantin ibagded-biraspAsjoakiionssp p. 12. The mst hod of claim 11,
wherein the water-feed punp is an axially spllt punp. 13. The net hod of
clai m 10, m&levﬁlmsa@énwlmwmtm medul o mdm the potep fiogete varta-foed nor e
sand- wat t [ nd and. xtractl

and- vt oS LHRE MO RRHIRT 400 et B8 BB Y R R s 28 o1 11 ng
t he expaaxbbngha and- vm‘zextrhieu@aéon@fanmausmrsﬁdwat er extraction punps; and 13
a sand-wat er conHectlon peline being in |iquid communication with the

outlets of tHECUREEGSHb) wete dREsReAREPD BYpledor BsssLiRp shersend-ssafss mmw t he
sand- Wate‘?(%m%d( hHRethe %aﬁ(h @va&@%%x YRR mbdal ﬁﬁ’(ﬁ) By S{r)[rglf’ir@g ggiﬁcli—\évﬁt]ee thu?e met hod

of claim wherein the sand-water extraction i ency
di vi ng sated aadesigiagmd yrqaunpherein the sand-water transportation module is in liquid

communication with the sand-water extraction module.

11. The method of claim 11, wherein the water-feed module comprises:

a water-feed pump for pumping water from a water source to the sand cabin of the
sand-loaded transportation ship;

a frequency conversion controller for controlling the pumping rate of the water feed
pump; and

a water pipeline being in liquid communication with the outlet of the water feed

pump for transporting water to the sand cabin of the sand-loaded transportation ship.
12. The method of claim 11, wherein the water-feed pump is an axially split pump.

13. The method of claim 10, wherein the sand-water extraction module comprises:

one or more sand-water extraction pumps for mixing water with sand and extracting
sand-water mixture;

a frequency conversion controller for controlling the exporting rate of the one or

more sand-water extraction pumps; and



15. The nmethod of claim 10, wherein the sand-water transportati on nodul e

conpri ses: a pressure punp for increasing the pressure of the .
sand-water m xture for |ong distance transportation; a frequency conversion
controller for controlling the pressurg of the pressure punp; and a

| ong-di stance sand-water transportation pipeline being in liquid 4

conmuni cat i on t | sured .
sand-wat er m i%ﬁ%wwapccﬁﬁﬁﬁ%régﬁ % oin%rlln l{qmms%%%/\lﬂglfgaet}on Wiﬁéﬁ]ﬁ Oélggtﬁroéd punp
i s a hi gheafkiainnt seehivatef agadctioh pumps foingxporting the sand-water mixture to the

sand-water transportation module.

14, The method of claim 13, wherein the sand-water extraction pump is a high

efficiency diving sand and slurry pump.

5. The method of claim 10, wherein the sand-water transportation module comprises:

a pressure pump for increasing the pressure of the sand-water mixture for long
distance transportation;

a frequency conversion controller for controlling the pressure of the pressure pump;
and

a long-distance sand-water transportation pipeline being in liquid communication

with the pressure pump for transporting the pressured sand-water mixture.

16. The method of claim 15, wherein the pressured pump is a high efficient centrifugal

slurry pump.



