5N "ae3eLh6T. 1 Carrying Method of Crude 0i 1 and Naphtha by Dirty/ Crude
Ol Carrier, and Transfer Method of 5 the Crude 0i1 and Naphtha fromthe

wCarrier Technical Field The present invention relates to a nmethod of using
a dirty/crude 0il carrier such as a crude oil tanker to 10 carrying crude

oi | and naphtha separately and a nmethod of transferring cru i nd
naphtha to a |l and storage tank fromthe carrier. Backgroundmﬂmmmﬁlm@ﬂme
carrier for use in carrying oil, in general, a tanker has b h
can carrying a large anount of oil at once. Mrreover, the tanketisdifft] udes:
adirty oil tanker (carrier) for carrying the crude oil produced from an
oil field and fuel oil; and a clean oil tanker for carrying 20 clean
products (white oil) such as naphtha, kerosene, and light oil, that is,
other clean refined preateyingudathedgat Grypde f3tl tard HARRERS 1P% anker for
carrying the crude ob

..a,ery large.crude carri %Vgg%% | S .a inly used,
and it 25 is highin &5FV§¥5P§?cﬁégcgaﬁﬁﬂeﬁhr??%gf_ ; _*%ﬁ&?%ﬁ%éknea
Unl ess a bisg term nal i Pramide®ias aad ¥aphedse rrich itdedchiieukt for crude
oi | supertankers such as the VLCC to cone al ongside the pier in general
ports and harbors. 30 Therefore, usually, the tanker is brought alongside a
i
Technical Field
The present invention relates to a method of using a
dirty/crude 0il carrier such as a crude oil tanker to
10 carrying crude oil and naphtha separately and a method of
transferring crude oil and naphtha to a land storage tank

from the carrier.

Background Art
15 As a carrier for use in carrying oil, in general, a tanker
has been used which can carrying a large amount of o0il at
once. Moreover, the tanker includes: a dirty oil tanker
(carrier) for carrying the crude oil produced from an oil
field and fuel o0il; and a clean oil tanker for carrying
20 clean products (white o0il) such as naphtha, kerosene, and
light oil, that is, other clean refined products such as
gas oil.
For the crude oil tanker for carrying the crude oil,
a very large crude carrier (VLCC) is a mainly used, and it
25 is high in carry efficiency and carries 200,000 tons or
more.
Unless a big terminal is provided as a rare case, it
is difficult for crude o0il supertankers such as the VLCC to
come alongside the pier in general ports and harbors.

30 Therefore, usually, the tanker is brought alongside a
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2 termnal for cargo handling called a sea berth and installed in the sea,
and the crude oil is unloaded. Alternatively, while the tanker is noored
onto a sea buoy in the vicinity of the harbor, the crude oil is unloaded. 5
“‘Moreover, after the crude oil tanker arrives at the sea berth of a
destination, a piping is used to transfer thhe crude oil to a crude oil tank
on land froma tank of the crude oil tanker. On the other hand, in general,
the clean oil products 10 is carried by a clean oil products carrier. Wen
the clean oil tenkemahrfowesamgo thmdleianderalnlied & readbstrithatindn, a pi pi ng
for the clean oil products is used to transfer the clean oil products to a

| and cl ean oi | ipseaibEed 1K e r$fAa ahiERS FHES 1%dn 161 Mpredeets carrier.

15 However, th | ean_oi |, tanker. e usive for. the il _products has a
maxi num | oad c‘gi)é%{??/t%\fe]ﬁb’, Ovébl]t%%,stﬁdﬁ(etrgnlss, %é)r#eglac%g(rgroyﬁnﬁggrr%ﬁﬁy in
one sailing 'Siﬁﬂﬁﬁé-vﬁ@i@?%ﬁrefEtﬁé”Hé@HHk}“Eﬂe'd%d@ép%ﬂ§|1§ as1eanpar ed
with the crude oil tanker. erefore, when the clean oil 20 tanker

excl usive $or Mbeccvean aftepridtrctiudss aisled,arkeamatarx iofesaatarthgi sgacost in
a clean oil products price is high. This results in a problemthat one of
prine cost canh®¥tiheo¥ edludest ivbrkdvera RiPiguhel cased ttive tapngéesi Lheanker

havi ng 25 reached, the, sea berth is cannected ta th and tank built, apart
from the tankefrdSga?ty B9 %e@%Héﬁ Ui 3ﬁ§?§ﬁ§1§ﬁFVFS§CFh§ Fﬁﬁnﬁffgpethe
crude oil, and.ihge.eXf] usiyePiping for transferring clean oil products
(such as naphtha) 1s not installed. In this case, there has been a demand
for the 30 transfer opf tékeatiherl hahdduéhsgenet e, t Bk oredmnsh Viprddiests 3

piping for the crude oil. The clean oil products is one of refined
mat eri al s10bt disnegriried pvoeesdesn oil pepinFhg, candiewr t Mbenditde iclean or

used as such, %gfn it is not necess B to 5 ger&yr distil] ation
Lroatment. Thé'di ¢AR¥GE aBFOUGEL ST SPHsB0°a8oF B fat BPF AHCTTURF R 2
products of agﬁghmgl%%% mpaufacturng gk@&ﬁéﬁétbngEéd Sowggﬁéféﬁ”k ants)
or an aronmti eri'es manufacturing plants. reover, the material clean

oi | products i ek aquesbadcret thoacoahal 8levheot hapréd@ttvendat iordf a
heavy conpounds. Furthernore, the "given ratio" neans the ratio of heavy
conpounds conttainkedfi thehelekearidi pbrpdodtet sarwhéth is deternined by a

treatment _capability in the ethyl ene
15 P %owever, t eyc ean oil tanker exclusive for the clean

0il products has a maximum load capacity of 70,000 to
100,000 tons, and a carrying amount in one sailing is
small. Moreover, a carrying cost is expensive as compared
with the crude o0il tanker. Therefore, when the clean oil
20 tanker exclusive for the clean o0il products is used, a
ratio of a carrying cost in a clean 0il products price is
high. This results in a problem that one of prime cost
cannot be reduced.
Moreover, in some case, the crude o0il tanker having
25 reached the sea berth is connected to the land tank built
apart from the tanker usually by several kilometers only by
the piping for the crude oil, and the exclusive piping for
transferring clean oil products (such as naphtha) is not
installed. 1In this case, there has been a demand for the

30 transfer of clean oil products to the tank on land via the



*15 manufacturing plants (thermal deconposition plants) or aromatic series
manuf acturing plants with respect to the heavy conpounds. Contrary to the
. above-descri bed request, however, when one piping is used to transfer the

‘cl ean oil products 20 and crude oil in batches, the crude oil is mxed in
the clean oil products. As a result, the cl®ean oil products contai ns heavy
conpounds such as the crude oil in a certain ratio or a higher ratio, and

cannot be used as the material clean oil products unless the distillation
treatnent is 26pierf doredheThenuefordl.t here has been a demand for a

technique for transferring the crude oil and clean oil products w thout

m xi ng the crude oi Th& CACeRe CdleRFOGICLSr d8uEhS, OBr raftPed TR MY ni xed
anount of the g¢r il 0_FEr hi Is M he h een proposed
sever al 4 tébt%g%ﬁ%%lpo% Fgﬁg%%rpgnélﬁﬁggg?haggbi%ggngyf%ééﬁlean oi
products w thQne inhRid)gorFekeaxarplkachd WABANLgUEs Ohot ABELSOSH Of &I TYi ng
the clean oil products with a pipeline for crude oil has been 5 proposed in
Japanese Pat emte rAppin eatiict ildiadiOpet rNetm2001108R00:1eE Ditlephwidpees is
conprises: carrying the lot of clean oil products held between two |ots of
condensat e i ndISgd B¢ FéadTasGriaill cL6RE 6f lcBRASASEE i @AMt M PiRT i ne for
crude 10 oil; angﬂgegpverin th& quhpf cge gcoil gr duct s att n gut“$t of
t he pipeline,HWW E§HH€ &P& Sh 56lhda y QUPPatetof %%%ﬁ s ra
condensat e/ cl geanpirl; PrRIYels Bhurabene iaybpiantsal |y conpletely passing

t hrough the boundary surface, and when a boundary surface region of clean
oi | 15 products/tai Moceadersatbcappearsadr catbar oi hepreghots subst antial |y
appears. Mreover, in this technique, to use whose total |ength extends
about sevéPal nadueasesy oo tor gefcaint Rerer tlenop| Javien 202 prodeictheawy
timng to recover the lot of is determ ned by colorinetry or specific
measur enent of PR Ster fluid. the pipeline hundreds of clean oil clean

oi |l products gravit wh t ke, hni,que. d i i panese
Pat ent Application %&#ﬁ*@%ﬁ%rﬁé.%ggo1§i8§§085?28u5§§§%%b§%%t?%%g?é%@the

crude oil and mdassn wirpophdduebstatihedcandensateehs d5EdpASd@ECSPLOitalch
partition agent, therefore a transfer step becones conplicated, and further
it is necessarlys tdetsawlipedi byoge taepsnensr yanppat at visinfthonefdnskans. This
| ner eases, fhe oost A8 03 Y 4P, RLIPLEMEDaL Lhe tephnigue | s not
practical :
aromatic series manufacturing plants with respect to the
heavy compounds.,
Contrary to the above-described request, however,
when one piping is used to transfer the clean oil products
20 and crude o0il in batches, the crude o0il is mixed in the
clean oil products. As a result, the clean oil products
contains heavy compounds such as the crude o0il in a certain
ratio or a higher ratio, and cannot be used as the material
clean oil products unless the distillation treatment is
25 performed.
Therefore, there has been a demand for a technique
for transferring the crude o0il and clean oil products
without mixing the crude oil with the clean o0il products,

or with a minimized mixed amount of the crude oil.

30 From this viewpoint, there have been proposed several



-5 Moreover, in this technique, since the boundary of the crude oil and
clean oil products is determned by the colorinmetry or specific gravity
measurenent of the transfer fluid, it is inpossible to precisely obtain the
‘timng to 5 change the receiver tank. This results in a problemthat the
crude oil ampunt to be nixed in the clean di | products cannot be m nim zed.
Thi s probl em becones renarkabl e as the pipeline (piping distance)
| engt hens. Additionally, it is also assuned that solutions (such 10 as
wat er) descri bedhn giasarfese tRansfierPdbli thei onuple. 0198an@ 1080 ateamsedl as
t he special partition agent for separating the clean oil products and crude
oi | to transf@radetd atoianepPd®ieGs(such as naphtha) with the piping for
the crude oil. However, also.,in thi a_prob j

e Xa é)_le.rhea t%c%%ﬁ%ue ok gi %%ghgé %15 égﬂ‘ Elb%ptelraei n

transfer step is conﬁ1|ca e € present I'nven S Dbeen deve
consi derati on Qfe N iabMSHRIE Wied B 9@b_@|@§nea@9racﬂuﬁ§_to£’j?l & béen eof

is to provide a carrying nethod of clean oil 20 products in which a
carryi ng cbst pafoddsedlieaapangsrodatentcapplargeliynbbaiédoged Wod 2001s
easy to reduce a prime cost of the clean oil products. Mreover, a second

object is to pfdPA%Pe a transfer method of crude oil and clean oil products
in which one 25 pipi can be .used to transfer the.clean ojl, products and
crude oil to a sporgggjigﬁf: <ﬂ%§acggpfjﬁﬁa't8ﬁﬁryﬁn%a€%%e%°ﬁj?ﬁoﬁ_eﬂging
any speci al payitji RN 1Y RERAELAL kR 1BesCHEdeoRllns30e 1RcDhgLhosure
of Invention To achieve the first object, the inventor of the present

i nvention has mgeicedddataid darsyiofg consienehta ¢iudehei pipahkee forfarude

i nexpensive as conpared with a carrying 5 cost of a clean oil tanker for
excl usivel) carilyi mpd meaeysming thisr dovepf cheanaphi hpredutpt deran

distilled for use as raw materi.al in other petrochem cal products,
t herefore reqdﬁgﬁkﬁfréi ﬁﬁ? EomSdiiRes §PeonPREELBIoFREPUHRIR E%u%é%§¥

compounds. The, J, el ofe o JN. 3SRk J/RYEAL 811NB3oAQLEY LPake Ao pLxed

rati o of the heavy conpounds can be set to be sm r a grven val ue

and then the napy¥tmtGa INAIJYY IR t@1YeBaek 1A EhPHAPR! theSboandahas t hought
up the present invention in which the naphtha is | oaded into an
surface, and when a boundary surface region of clean oil

and is

15 products/tail condensate appears or after the region
substantially appears.

Moreover, in this technique, to use the pipeline
whose total length extends about several hundreds of
kilometers to transfer the crude oil and clean oil

20 products, a timing to recover the lot of clean o0il products
is determined by colorimetry or specific gravity
measurement of a transfer fluid.

However, when the technique described in the Japanese
Patent Application Laid-Open No. 2001-108200 is used to

25 transfer the crude o0il and clean oil products, the
condensate is used as a special partition agent, therefore
a transfer step becomes complicated, and further it is
necessary to newly dispose a recovery apparatus of
condensates. This increases the cost and results in a

30 problem that the technique is not practical.



~-15 inboard tank of the crude oil tanker and carried. Concretely, in the

i nvention according to claiml, there is provided a carrying nethod of the
napht ha using a carrier which carrying crude oil, conprising the steps of:
"designating at |east sone of a plurality of_ carrying tanks 20 di sposed in
the carrier as tanks for carrying the naphﬁ%a; washi ng the inside of the
carrying tank for carrying the naphtha before | oadi ng the naphtha and
draining the crude oil fromat |east a piping on the carrier during |oading
or unl oadi ng of the Mugseves t dn ¢dd sotteghhéader heingphthea. bosndaryhe§ case,

according to claim?2, the carryi tank for carrying the napht may, be
fashed by ¢ he RIS Oid Al (HEatariyi RGORORKY S SnHSRRaTbarGr BRabEs  much
of the crude q rgagg-'- ' : [ NKeC b d.
A det er gent fgéréleo%llq‘heg e%ﬁﬁse andlryslggl r{&gﬁtﬂgagx@ééﬁgﬁﬁsﬂgﬁgegﬁsg © ﬁ%\%\ggg%l?
when the insidefdt! he Gy rivigegdidille to pbeewasbed wbthihhenervdeingl tot he
remai ni ng crude oil sticks to the inner wall and bottom of the carrying
tank. Howe¥er chamgeardentresfeitves rtewdi-ni Bylerueeubis i a ameotklemn yhatal | as

conpared with the anount of the naphtha 5 | ogded in the carryi gg tank, and
a mixed ratio 9t tH39G fid GUOWHn We PEeirgdndnsthei ELEARI 91 S mar PRRCE fian

an all owabl e v e. | 1NV io C i t i rier.,s a
crude oil supé%%ﬁhtégﬁﬁbggg'lﬁ% '50?838 @%g%aéPg ?ééé%éyé%P%¢¥%¢$§r%ﬁfﬁﬂf
The crude oil siypertankeyis i Hidtandesr Yehgtdensr ude carrier (VLCC) and
ultra large crude carrier (ULCC) can carrying a | arge anount of the crude
oi | and naphtha at dwbkdtifaralier, atcdrr pilsg eestimpd thekpensuvicns ¢supared
15 with the tanker exclusive for the naphtha, and it _is_therefore possible
to | argel y0r et atRy lcAasAmPcost JereRestaBartRAt PHPLAE2FA9BNNPON

according to claimdé4, e carryi tank can ed_to.a.drain_for_draining
the crude oil ijgraéo]m%loéé(ﬂearﬁ [Zl)'ll neépi%ss. Z:\%"l %«E’&??%Fﬁdg?ﬁglgéwy?%angaﬁgrf or
carrying the nagliha iy 498 Pnaled din phediethodndl BrhBESoMRNAET ¢ rshHEEr L he
naphtha is prevented frombeing mxed with the crude oil in the piping
during the draild nglexn tdid qruudmoid (suecht be pephoga)t hetAndhat popihdef2b

crude oil mxed with the naphtha can be reduced. In the invention according
to claimb5, tdhoarudre didpht Havevhs: rel podie okpts sease s|dwEPhsiify t he

napht ha at 5 sgesd gt WG A STHIE Ud JeghIEg.sqTeti mes remi ni ng

The present invention has been developed in
consideration of the above-described problems, and a first
object thereof is to provide a carrying method of clean oil

20 products in which a carrying cost of the clean oil products
can largely be reduced and it is easy to reduce a prime
cost of the clean oil products.

Moreover, a second object is to provide a transfer
method of crude o0il and clean o0il products in which one

25 piping can be used to transfer the clean o0il products and
crude oil to a storage tank from a carrying tank in batches
without using any special partition agent for separating

the crude oil.

30



-in a bottomof the carrying tank is not stirred at an early 30 stage

i medi ately after starting the | oading. 8 Moreover, in the invention
according to claim6, to unload the naphtha, the nethod conprises:

“unl oadi ng the naphtha at a speed at which the crude oil residue sonetines
remai ning in the bottomof the carrying tarfk is not 5 stirred. In this
manner, the anmpbunt of the crude oil mxed in the naphtha can be reduced as
much as possible. In the invention according to claim?7, the nmethod further
conpri ses: detldrsrilmisnget lod duvieet ioh t he carrying 10 tanks for use in

accordance with a | oad capacity_ of the naghtha; and designating t he
carrying tank for cai% ViHdoVSe thepAthgts8Pas8to FARI bRYCRERENPEIERE gravity

o e, €U ol S TP A0 B o e drtehancent sty or

specific gravﬁ%ysﬁ% ween € crude orl""and ‘nap i ng

of the crude Qjil1 anghkeaPhtshaFart hacipeasedt ok tbRpsestierioh Sraytiying the
crude oil tanker by the difference in density or specific gravity between

t he crude b6il et meplat kvd daars otid Wenkekefiorneactoasivdey ata onyivhevh¢ he
carrying tank is designated as in 20 the invention according to claim?7,
the center of N{HRAHENA can be inhibited from moving. Even in the nixed

| oadi ng of the crude, il and napht ha table_sailing,can. ecured. To
achi eve the second Jﬁﬁﬂﬁe?astierESBPFESfanF%ﬁ%b%E géggh£§%§3?0¥h%sé as
inventors of theJr eagRriZa iRVeRhie®npBayecaanitel gHbadcElowginalysis
(sonetines hereinafter referred to as "fluid analysis") of crude oil,

napht ha, and rheatfidnd ddquelstdiongottheocrudeadnl aagdveaphibioi of t e o pe ng
in atinm when a piping for the crude oil is used to alternately transfer

t he napht hfl aftPaudEETBEUHds -t oThAeiBYORERR @aAnKhY rRrasant darveyitign ase.

The noted that a mixed ratio of the heavy compounds can be set

to be smaller than a given value and then the naphtha can
maintain given or more properties, and has thought up the
present invention in which the naphtha is loaded into an
15 inboard tank of the crude o0il tanker and carried.
Concretely, in the invention according to claim 1,
there is provided a carrying method of the naphtha using a
carrier which carrying crude oil, comprising the steps of:
designating at least some of a plurality of carrying tanks
20 disposed in the carrier as tanks for carrying the naphtha;
washing the inside of the carrying tank for carrying the
naphtha before loading the naphtha; and draining the crude
oil from at least a piping on the carrier during loading or
unloading of the naphtha to load or unload the naphtha.
25 In this case, according to claim 2, the carrying tank
for carrying the naphtha may be washed by the crude oil.
Since the carrying tank is washed beforehand, much of
the crude o0il and sludge remaining in the carrying tank can
be removed. A detergent for exclusive use and seawater may

30 also be used. However, when the inside of the carrying tank



-9 inventor has found that a transfer nethod can be used based on the flow
analysis to transfer the naphtha in a state for inhibiting the naphtha from
bei ng contam nated with the crude oil w thout using any special partition
‘agent, and 5 has conpleted the present inveption. Ther eby, even when there
is only the piping for the crude oil between the crude oil tanker and the
tank on | and, and there is not the exclusive-use piping for transferring

t he naphtha, it is possible to carrying the 10 naphtha together with the
crude oil witH % WaEhpd stfihed S §deCsI Pittankbe. rAB2EBAPEr e8UARt Alt he

carrying with a .cqnventignal. napht ha.ship, .the carryi cost _can rgely be
reduced. Cbncr{§%§%ﬁ QNﬂﬁf fﬁghgfgﬁﬁ%eﬁﬁgdbgF%Pﬁeogrhgg 8$Fr¥§ n%g%gbhtha

of the presentyd MR Qhe 2eERIH RE tQeClrali8inbhergabsoploysded a net hod
of transferring the crude oil and naphtha with one piping to a storage tank

froma carryi ngerieardgbinesmeEilhed comparedngithlihasamguhbeopi phagnéphtha
di scharge the naphtha or 20 crude oil to the storage tank fromthe carrying
tank, whil & tHegsigsl ng ithe omicstiey tenk .t aAk pomikpd tptide of | the wapdeha;

(2) calculating an amunt of the crude.oil or naphtha_r ining_ in the

b1 bi g vi o ahi e e B (tnG G Bk L 133 165Rhuc eBA B RBa, P agbl PuRLe
bef orehand; (3);discharging the naphtha or crude oil fromthe carrying
tank, and neasuring a discharge amount; (4) stopping the discharging of the
napht ha or crude oi l1rf e tikeredarion Rgdoadk ngndocbaagnng, atheceavetetank to

30 the tank for the naphtha or crude oil fromthe tank for the 10 crude
oi | or naphtha Gitide tdid disidrgkeanexeecdingheé SAapAPhdeadvweiade bensfrom

t he carryi@g tanK i S %ﬁgfagntially the sane as the pre-cal cul ated anount of
the crude*oil Bt HtHe'Y%nmi ning in the piping; and 5 (5) restarting the

O o110, o LI ek B U6kt hBe ke bk e,
the naphtha orc£ftide OfVLCC) and ultra large crude carrier (ULCC) can
carrying a large amount of the crude o0il and naphtha at
once, further a carrying cost is inexpensive as compared
15 with the tanker exclusive for the naphtha, and it is
therefore possible to largely reduce the carrying cost of
the naphtha.

In the invention according to claim 4, the carrying
tank connected to a drain for draining the crude o0il from

20 the piping is avoided, and the carrying tank for carrying
the naphtha is designated in the method.

In this manner, since the naphtha is prevented from
being mixed with the crude o0il in the piping during the
draining of the crude oil in the piping, the amount of the

25 crude o0il mixed with the naphtha can be reduced.

In the invention according to claim 5, to load the
naphtha, the method comprises: slowly loading the naphtha
at a speed at which a crude oil residue sometimes remaining
in a bottom of the carrying tank is not stirred at an early

30 stage immediately after starting the loading.



-In this case, when the crude oil or naphtha remaining 10 in the piping is
di scharged, the crude oil or naphtha can be pushed out into the tank for
the crude oil or naphtha by a punping action, and the anount of the crude
oil mxed into the naphtha can effectively be reduced. Moreover, since the
special partition agent for 15 separating the napht ha and crude oil does
not have to be used, the transfer step can be sinplified. In the invention
according to claim9, the nmethod conprises: analyzing a flow of the crude
oi |, the naphtha, ambreaviewd il dihg¢ iinyveoding theocdude Pl chadmnaphtda in
20 the piping; and using the flow analysis result to determne a timng at
whi ch the di scHERfhERs ARt thgenthg BEtEPddECBPFIFREM PRLCRAFRYi M3St ank i s

stopped. In tiis fanner. Jhedixed gt oL LOBJETUIe pLLy iRt henDaphLba

can be control'l h 'good “preci si on, an I'S pOSSI 0 preéven

di sadvant ages rté?tﬂiirﬁirfdh)@ﬂ tHat i t@lor0bfMehe heayyisgmpaHRdssanetm xed in
the naphtha, so that the naphtha is contam nated with the heavy conpounds.
In the invéntisnimoebrding to claim10, when the anount of the crude oil or
naphtha remaining in the piping 30 is cal cul ated beforehand, at |east a
tenperat ure, densityt? ThiP Fanaedei fShe gravpty oot thReCFBARI At hgmt¥edel Bi |

or naphtha is ysed a carrectiaqn el enent. | he nethod. .ln this case, the
flow/analysis't glqﬁéﬁéh%(ﬁq%a e ud%d as mﬂch ds posslble.

In the invention according to claim 7, the method
further comprises: determining the number of the carrying

10 tanks for use in accordance with a load capacity of the
naphtha; and designating the carrying tank for carrying the
naphtha so as to inhibit a center of gravity of the crude
0il tanker from moving because of a difference in density
or specific gravity between the crude o©il and naphtha.

15 In the mixed loading of the crude o0il and naphtha,
the movement of the center of gravity of the crude oil
tanker by the difference in density or specific gravity
between the crude o0il and naphtha has to be taken into
consideration. When the carrying tank is designated as in

20 the invention according to claim 7, the center of gravity
can be inhibited from moving. Even in the mixed loading of
the crude oil and naphtha, stable sailing can be secured.

To achieve the second object, as a result of
intensive researches, the inventors of the present

25 invention have carried out a flow analysis (sometimes
hereinafter referred to as “fluid analysis”) of crude oil,
naphtha, and mixed fluid including the crude oil and
naphtha in the piping in a time when a piping for the crude
0il is used to alternately transfer the naphtha and crude

30 o0il to the storage tank from the carrying tank. The



-good precision. For exanple, when the discharge anmount of 5 the naphtha or
crude oil fromthe carrying tank is neasured based on the anount of the
crude oil or naphtha pushed out into the receiver tank, the discharge
"amount of the naphtha or crude oil can be gfasured wi th good precision.
Moreover, in the invention according to claim11, a 10 fixed scale of the
receiver tank is used to neasure the discharge anount of the naphtha or
crude oil fromthe carrying tank in the method. In this case, the discharge
amount of the imgsitter draschgg@doithatr emtrraségrr prRjotafRNcAA Y5 ol Haaed

securely be 15 neasured, and.the timng to_chanpge the ceiver tank to the
tank for the ﬁﬁbﬁﬁﬁh oW, AR YSHS FPoﬁgﬁﬂéf?ﬁnggFoPaPHégér&HeaoFgaB? Por
napht ha can be ghtai.n it h r ecl.si . kn |k 00} : ACC ing to
claim12, theeﬁgfﬁgﬂﬂﬁﬁ%?%gﬁr%@ﬁ%?@sggbﬁcﬁgﬁapnggpﬁghg¥§g grgéggpg%% of the
20 naphtha or @gruge @il Wasefitomsting bhgwspaak ¥si paresulibn whent pushing out
the crude oil or naphtha remaining in the piping into the tank. In this
case, the brudesidomplataphtthe eaesleatt iansheipad, while the mixing of the
crude oil with the 25 naphtha is mnimzed. Moreoyer, in the gnﬁention
t

according to clai m f3ex 'néWﬁﬁdwfﬁptﬁé@réoﬁﬁrPEégztEﬁaﬁgPhﬁ I §¥ %% har ge
e ool T R0k, WRHCELY AINBE, ST LLORHE o
the di schargi Mhnd, and there is not the exclusive-use piping for
transferring the naphtha, it is possible to carrying the
10 naphtha together with the crude oil with a large-scaled
crude o0il tanker. As compared with the carrying with a
conventional naphtha ship, the carrying cost can largely be
reduced.
Concretely, for a transfer method of the crude o0il
15 and naphtha of the present invention, according to claim 8,
there is provided a method of transferring the crude oil
and naphtha with one piping to a storage tank from a
carrying tank, the method comprising:
(1) using the piping to discharge the naphtha or
20 crude oil to the storage tank from the carrying tank, while
the piping is connected to a tank for the crude oil or
naphtha;
(2) calculating an amount of the crude oil or naphtha
remaining in the piping via which the carrying tank is
25 connected to the storage tank beforehand;
(3) discharging the naphtha or crude o0il from the
carrying tank, and measuring a discharge amount;
(4) stopping the discharging of the naphtha or crude
oil from the carrying tank and changing a receiver tank to

30 the tank for the naphtha or crude o0il from the tank for the



-12 When the discharge speed of the naphtha or crude oil is changed

imedi ately after starting the discharging in this manner, the | ength of
the m xed fluid of the naphtha and crude oil in the piping can be
shortened, and the 5 m xing of the naphtha_and crude oil in the piping can
be m nimzed. Mreover, when the dischargelgpeed of the naphtha or crude
oil is changed i medi ately before stopping the discharging, the timng to
change the receiver tank to the tank for the naphtha or crude oil fromthe
tank for the XOrusiuddloior arphipht haheanthe dbsahasdewaneumgbodf pikei si on

Moreover, in the invention accordi to,claim14, the djscharge speed of
t he naphtha omadé GFICFHQEdPégeEgoﬁfFB? SREFYRY tRR}dtScharging of the

na 4e 61 SFHtEdPatel t dSchay
pead 1 n 15t REoRERsA R I EAL sBBkCSE, Koy Br 8 B PR A M S TN

and napht ha nmgxe@d haneior eaphbeaf eemBdniAgaighent ﬁ)i}lﬂf‘mgﬁh@ﬁdi s, the

| ength of the mxed fluid of the naphtha and crude oil in the piping can be
short ened. 520 Brief (Bescreptaoning tihe disvhagsing GE thd saphfthewoirar t
showi ng a procedure of a carrying nethod of the present invention. FIG 2

i s a schemati R8s Aitutitom G%&g?&ﬁthBﬁﬁHQHESaé BL eXBAPI LD LRE | tRIYFreNt

appar at us whi ch _automatically j d rm nes C e_ ol r.to
be designatedegﬁgs?ﬁglgﬁb%hF 8%%ﬁg§%t§g Fggégdg}gt%n?ﬂe£%$uteﬁgi#g$§%‘%r.
FIG 3 is a pliagpmeawed gueleudg 0l supertanker for a m xed | oading of the
napht ha and crude oil.

In this case, when the crude oil or naphtha remaining
10 in the piping is discharged, the crude oil or naphtha can
be pushed out into the tank for the crude oil or naphtha by
a pumping action, and the amount of the crude o0il mixed
into the naphtha can effectively be reduced.

Moreover, since the special partition agent for

15 separating the naphtha and crude oil does not have to be
used, the transfer step can be simplified.

In the invention according to claim 9, the method
comprises: analyzing a flow of the crude oil, the naphtha,
and a mixed fluid including the crude oil and naphtha in

20 the piping; and using the flow analysis result to determine
a timing at which the discharging of the naphtha or crude
oil from the carrying tank is stopped.

In this manner, the mixed amount of the crude oil in
the naphtha can be controlled with good precision, and it

25 1is possible to prevent disadvantages that a fixed ratio of
or more heavy compounds are mixed in the naphtha, so that
the naphtha is contaminated with the heavy compounds.

In the invention according to claim 10, when the
amount of the crude o0il or naphtha remaining in the piping

30 is calculated beforehand, at least a temperature, density,



-30 FIG 4 is a schematic bl ock diagram show ng transfer 13 situations in
an enbodi nent of a transfer nmethod of the crude oil and naphtha according
to the present invention. FIG 5 is a schematic flowhart in the enbodi nent
"of the transfer method of the crude oil and_naphtha according 5 to the
present invention. FIG 6 shows schenatic ailagrams of a mxed fluid in a

pi ping in the enbodi nent of the present invention, (a) shows a sectional
view of a state in which the naphtha is discharged into the piping with the
crude oil renmmnisredidichgreivitvaed the seowdnangectridnabivi ew pephtheat e

in which the crude oil is discharged into the piping with the naphtha
remai ni ng t her’si Ms9d @s 2 W%%@%ﬁqﬁm% ég‘ugb?oﬁefg?, *monent um

equation (2), turbulle;pftg}irg) |l LAY %o@)a%gggigi %EH?:%J%%%%%%HVE&W&}H)

for analyzing a flow's & of tHe present e I'men

schematic di agfeys Hiedis iRl ysbe éXéﬁFh@,O\fahéﬂeﬂfxé o séid gD faridimpresent
enbodi nent, (a) shows an anal ysis nodel diagram and (b) shows a graph 20

i ndi cati ngba ctengepftia dirschrardge csgedd off [tbw cateyingl Gank is megsapdd
showi ng the transfer state of the crude oil and naphtha and indicating

transfer amourRa$% £1 AR FECWTIOS Alen& a8l pdils CExBABNENBf P‘Efn}ée%r%'é’éﬁt
enbodi ment . 25 Bl G 10 (]L:esc_teaiv%rraptgnqj Q:h%o.'&%i%%ﬁﬁé'ﬁg?@gweo how, .nlga;t?}};lféha

napht ha concentrat i on stribution df & pi rrection in
anal ysi s exampbe ofudd1&ir esentheemRdurRRe «+i30 Best MedeifkosnCarrying Qut

t he I nvention 14
Moreover, in the invention according to claim 11, a
10 fixed scale of the receiver tank is used to measure the
discharge amount of the naphtha or crude oil from the
carrying tank in the method.

In this case, the discharge amount of the naphtha or
crude oil from the carrying tank can simply and securely be

15 measured, and the timing to change the receiver tank to the
tank for the naphtha or crude oil from the tank for the
crude oil or naphtha can be obtained with good precision.

In the invention according to claim 12, the method
further comprises: changing the discharge speed of the

20 naphtha or crude oil based on the flow analysis result,
when pushing out the crude o0il or naphtha remaining in the
piping into the tank.

In this case, the crude o0il or naphtha can be
transferred, while the mixing of the crude o0il with the

25 naphtha is minimized.

Moreover, in the invention according to claim 13, the
method further comprises: changing the discharge speed of
the naphtha or crude oil immediately after starting the
discharging of the naphtha or crude oil and immediately

30 before stopping the discharging.



-Preferred enbodi nents of the present invention will be described
hereinafter in detail with reference to the draw ngs. [Description of
Carrying Method] 5 FIG 1 is a flowhart of a carrying nmethod of the
present invention. First, a crude oil tanker, for a m xed |oading of the
napht ha and crude oil is designated based £ an amount of the napht ha or
crude oil to be carried and a destination 10 port of the crude oil tanker
(step S1). In this case, a corrbl nation of the naphtha and crude oil

whi ch a carrying codihem ﬁ'@?p‘é?r%lwqu et 8@PREHR QL pFaHER P&‘lof
conbi nati ons, $0 t.hat é@eeﬁ{ﬁucgl Oél eLr Jmay, g%gASZL ggtsgﬁlaygqptghgpﬁgount

of the napht ha %o %an? ermne tiona

crude oil tankgfi hayimge 2, p&?@'PérldﬁH’ &ff tHe nifioerd fhoadi Bg ehet h%pH%HQt ha
and crude oil, to prevent early corrosion of conponents such as a tank

and/or a packmngdb@madgeoﬂ n difd eyiegioey iderprepehbireenket, waea the crude

oil and naphtha, these 20 conponents nmay be replaced with conponents which

do not qui &kl ynbrirasef ytlhornarlethy ark e I9d ladar &hgdpiping Tha be

designation of the crude oil tanker and t ete m nati on f%ghe anount of
0

the napht ha t d™bRITHEHed T1RHERY S ud&<di ItgFa kéF 24" bR t B4 usi ng
j udgment 25 a é‘;Sr‘?E}'x‘ase SUGRH S A1 Cf %edzlaﬁm 1a%e§gSBQ?E§%' Q\M%’F’Eﬁng

constitution diagrams ow ng one exanple of a judgnment apparatus

automati cal |y {heslgessetiglrgidiey ntiest Bnirigide aHardggnkée trechbevdesignat €d and
the anount of the naphtha to be loaded in the crude oil 30 tanker. 15 A

j udgnent appar‘altl@st@lkifmtdﬂ& naghilpurr meads 22 lsdeckmashg kepbodrd tbe
inputting a carrying plan of the crude oil and naphtha; a sailing situation
moni tor nedns $%94Y i oriapRithhFan tki%tqkﬁr?slr’@ldoﬁ’&§§e§§88 EFGHgSéHB'CI ean

5 oil tankers; a reab%%(lnygr, ﬂ‘pstlge?’ nQve\Melo% % croq_%qntg %o claim 14, the

discharge speed of the naphtha or crude oil immediately

after starting the discharging of the naphtha or crude oil

is rapidly raised up to a predetermined discharge speed in
15 the method.

In this case, the mixed fluid with the crude o0il and
naphtha mixed therein can be formed in a short time, that
is, the length of the mixed fluid of the naphtha and crude
0il in the piping can be shortened.

20
Brief Description of the Drawings

FIGs. 1 is a flowchart showing a procedure of a
carrying method of the present invention.

FIG. 2 is a schematic constitution diagram showing

25 one example of a judgment apparatus which automatically
judges and determines a crude oil tanker to be designated
and the amount of naphtha loaded into the crude oil tanker.

FIG. 3 is a plan view of a crude oil supertanker for
a mixed loading of the naphtha and crude oil.

30 FIG. 4 is a schematic block diagram showing transfer



-carrying plan inputted fromthe input neans 22 and the sailing situations
of the crude and clean oil tankers with respect to a database 25; a
processi ng nmeans 26 to judge and deternmine the crude oil tanker to be
“designated and the 10 anount of the naphthﬁ to be | oaded fromthe carrying
pl an and sailing situations of the crude a d clean oil tankers; and an

out put nmeans 27 such as a printer and display to output a processing result
of the processing nmeans 26. The sailing situation nonitor neans 24

successi vel y 15t §tainken$ sin i st @dt iforh Fe@PE§raprEROrr 6 the

sailing crude and,clean oil tankers to the read/wite neans 23, and wites
t he situationsc¥?gﬁﬁ%ﬁgépggé¥gﬂégyifﬁgxﬁé a agg s 5Fe§n?y65¥egﬁaoﬂanes
of the possessed crushe; amgl £d eansHdmd @K EIDwhaadi Ag ¢aRABNbLEEBEN 2008
the crude and clean oil tankers, the current sailing situations (current
posi tion, desttinattwinmspor tmefhahldf, tgsd ioraided otiilmanadf naphithal acanddt hg

| i ke) of the crude and clean oil tankers inputted fromthe sailing
situation fonitortheapeesent suheniiorof peri odi c i nspections, and 25

further the next carrying.plan inpuytted fromthe input neans 2 carrying
tons of the crude oiqfénuﬁrﬁﬁﬂﬁqu%% CIs% Qiﬂ%raﬁ§uﬁglﬁewléﬁdt%é&& uﬂé Bi |
and napht ha), i i C {4 t d ik ro si ng
nmeans 26 deter%ﬁ%%g?tnggraé%&%%gﬂgﬁﬂgfggﬁ%% PE%%ﬁbgrgkggx@ Pgh 3%2
carrying i s posisbd €a i sect dén£rcordance aMdthtiehe ncaniyhnghel aaphasadien the
sailing situations stored in the database 25. Mreover, the processing
means obt ai ns dhechavoyed bite Hhaapimitg whitdh tben csadeoaddd rereimtihe
carrying capability, of the 5 determ ned crude qQil ,tanker and the, anmount of
t he crudelgil tREFLRardid Dy YT H SRS Pe nylgﬂbggqéeﬁFﬁﬁ? tRewhich

processi ng ne |%§:S%%$§£ rfétéfé E%SH“Q%pkheoééggkg)nght@ﬁecrUde Oi

and naphtha in e carrying n, cal cul bt'ains atotal 10
carrying cost Qi ke Craptei Qidg akkpht ha in the carrying plan

i ncreases/ decreases the anount of the naphtha to be |oaded if necessary,
and determ nes the cFl@e dishdwnkercardidigey eadasdonnt(10f tmbmenaépint ha so
that the total carrying cost is nost inexpensive. 15 The crude oil tanker

for al so carry?®¢REH nepht HeHFRURAGSH @ iequgkil®Nnddner anflupi RERSL AR

port of call an i e _sched of_the crude.ail _tanker and clean _qil tanker
bre det er Anedbduhtl Thell abe sl 0 SoRY stans: crodns” 53o5a8

e dare ou e output “means Such as the
di splay. 20 Wgmddenssrude oil tanker for also carrying the naphtha is
determ ned in the above-described procedure, an inboard tank to be | oaded
wi th the naphtha is NEXt fleshgrmatsthdmaoma dilagralnst pfofini ebedyditanks

di sposed in the crude oil tanker based on the anount of the naphtha to 25
be | oaded (st ePXTphle MG the ikley stirditatale HheapreSeRtofTROEL BB o) I(2)

shows an analysis model diagram, and (b) shows a graph

20 indicating a change of a discharge speed (flow rate).

FIG. 9 is a graph showing the transfer state of the

crude o0il and naphtha and indicating a transfer amount to a
transfer time in the analysis example of the present
embodiment.

25 FIG. 10 is a graph of a concentration curve showing a
naphtha concentration distribution of a piping length
direction in the analysis example of the present

embodiment.

30 Best Mode for Carrying Out the Invention



- supertanker such as VLCC for also carrying the naphtha. A crude oil tanker
1 includes a plurality of inboard tanks 11. A naphtha 3 is different from
crude oil 2 in 30 density (or specific gravity, described as the density in
"17 the followi ng). Therefore, when the naphtha 3 and crude oil 2 are both

| oaded and carried, it is necessary to |oa % he naphtha 3 with good bal ance
not to cause a trouble in the sailing of the crude oil tanker 1. 5 FIG 3
shows that the naphtha is |oaded into five of the plurality of inboard
tanks 11. In the dr R¥ekprie ﬁnﬁbﬁ%}#@r{t&nl@éf thes @rreéaﬁltyﬂﬁgeﬂﬁéoﬁa]dhﬂha are
denoted with code N, a i nboar d tanks 1 for the oi |
are denoted with ° qﬁﬁig} ofébdg Ba & % ESTEHCAs ghg&ﬁ t he
i nboard tanks 3.1 fof %arrylng the naphtha and the inboard tanks 11 f or
carrying the crude o are designated with good bal ance fromside to side
and back and f ppéscmi gt srespeatatoyimg Maedldd]lg direction of the crude oil
tanker 1 so that a gravity center position of the 15 crude oil tanker 1 is
as i mobi | & as possibl@. JAddi td dnlsiwghartooft ke camyand mefkoHaeiEngha
possibility that the tank is designated to carry the naphtha, a packing may
be repl aced wiR¥E3HRE RV g such as NBR (Nitrile Butadi ene Rubber)

whi ch corrodes I|tt|§ %%eth; (ﬂghaj_%%nmgre%%ara hgxegaqgggg QaB@tQﬁ

IS necessary to drain cru 0|I Fremai ning in the hé crud
oi | tanker 1 ogapwarsl M@ @r\ﬂ'!{@ldhl The de¥iopd cdamssedl ﬁoaﬂe@h@dntoothe
drain are to be used exclusively for the crude oil, and excl uded beforehand

fromthe desi g i maplofth5 1t herudehasirld ttoales chrrfied eadr pi Agstheahapht ha.
When t he |nboard tanks for carrying the naphtha are designated, in

consi der atlifon BTt Hef dite efeite 9l d&idiaty FéeResd )t helha%}h’thacaa‘h%l c? ude
oil, a level 99%%§d9a§ osedc i eac&)eﬁa( % %a%%el%ladbgsggg (step S3). 30
Nbreover, t he Tnsi T he i nboar }}an carrying fe naphtha is
washed, and thesfepBhdi fgs€riglanQid fHéxpen81ve is selected from a
plurality of combinations, so that the crude o0il tanker may
be designated and the amount of the naphtha to be loaded
15 may be determined. Additionally, for the crude oil tanker
having a possibility of the mixed loading of the naphtha
and crude o0il, to prevent early corrosion of components
such as a tank and/or a packing because of a difference in
properties between the crude oil and naphtha, these
20 components may be replaced with components which do not
quickly or easily corrode by the naphtha and crude oil.

The designation of the crude oil tanker and the
determination of the amount of the naphtha to be loaded in
the crude oil tanker can be automated using judgment

25 apparatuses such as a computer.

FIG. 2 is a schematic constitution diagram showing
one example of a judgment apparatus which automatically
judges and determines a crude oil tanker to be designated
and the amount of the naphtha to be loaded in the crude oil

30 tanker.



- sludge is renoved fromthe inboard tank as nuch as possible (step S4). The
i nside of the inboard tank may be washed using an 5 excl usive-use detergent
or seawater, or nay al so be washed using the crude oil carried in the
"previous sailing. The remaining crude oil ﬁicks to the inner wall surface
of the inboard tank, but the anount is sliz t with respect to the anmount of
the naphtha to be |oaded in the inboard tank, and 10 the anount of the
crude oil mxed with the naphtha (nmaterial naphtha) can be set to be
sufficiently not norfe tusinent aldrawabive val daclypesoven, 1nAeh ne@nseddi ni ng

crude oil is drained before the |o0adin f .t he naphtha, the anount of the
crude of | m xethdth Ahe HefRGRE & b Ibd PES HhdiIde 8d S “FRU-RAPHEAR fthy B8 | oaded
after or befor .0adj .crude :qi: . l.aagd] e tha,
fhe crude o | SR aI Uge o e o Fhd e, S et R g AR L
preferably draideghragain (SHit1EmeS)ituart ildhiss cEapessktBeedOcamaenanaf ct begn
crude oil mxed in the naphtha can further be reduced. In order to prevent
the m xi ng5of aie tankkrwi la ireadie/nigghiieansh@Beter wpossi brereatienhéehe
naphtha is | oaded, the crude oil remaining in the piping of the crude oi

25 tanker on bB%H%V%%Q(H%ﬁWN&PHWﬁQ?qI§§QWh%8§ranHﬁkmﬁénBeZ?oéHthRFth t he

crude oi | (or aLﬂﬁﬁ%ﬁa%ﬁ%ﬂﬁ%%nﬂ?kﬂgt%@?d%h inag%t%EFgg)bi§yt%Qgﬁrs wiﬁ?ha

above-describéﬁaproc € preparation tTor the [Foading o e nap

i s conpleted, angddeneafd efatddis0 dnadi peoekskhagnaBhhbBazente §H8qge
designated i nboard tank is 19 started (step S6). Additionally, inthis
case, in orderand dardhwineg aduc ertdte aidutbnékrt he brudesdighahexedndnthde

napht ha, the naphtha is | oaded at a relatively |ow speed in an early 5
stage afteéf staieyHg ahehoddmiyier toheendprdRs, fsemt hhe ERET¥EDAePLSRP or
sl udge renmai ning,in the bottom.of the 'g&fard t.ank i,s EOt sti

I

Noreover, wherf The® Haptha b &q odied & fy FHIEnE Eaf ?agtgéirgg?é?r?ﬁe
start of the |9adi g digdt $ndBS7 such as a printer and display to
output a processing result of the processing means 26.
The sailing situation monitor means 24 successively
15 transmits the sailing situation telegraphed from the
sailing crude and clean oil tankers to the read/write means
23, and writes the situations in the database 25.
The database 25 stores types and names of the
possessed crude and clean oil tankers, loading capabilities
20 of the crude and clean oil tankers, the current sailing
situations (current position, destination, port of call,
estimated time of arrival, and the like) of the crude and
clean o0il tankers inputted from the sailing situation
monitor means 24, schedule of periodic inspections, and
25 further the next carrying plan inputted from the input
means 22 (carrying tons of the crude oil and naphtha, port
of call (supplier of the crude o0il and naphtha),
destination, carrying date, and the like).
The processing means 26 determines the crude and

30 clean oil tankers by which the carrying is possible in



-10 generation of static electricity by friction of the naphtha and inboard
tank can be inhibited as nmuch as possible, and this is al so advantageous in
a safety aspect. The | oading of the naphtha is conpleted in the
"abovedescri bed procedure. After the conpleti.on of the | oading of 15 the
napht ha, the naphtha remaining in the piping is discharged into the inboard
tank | oaded with the naphtha, and loss is preferably prevented wherever

possi bl e. The naphtha and crude oil |oaded in the above descri bed procedure

are carried tA¢HFHET MEEHIEN @Y iI00hkdr cPddedorr thRkEP1LiPEp S7) .
Furt hernore, when pressure in the.inbpard tank.ris ring the sailing,
wat er nmay be ssplr%%%“g?/nesf e C)areec({: Jtnoetchgold%'? ﬁg)aiS%blgaSr'd ltq%ﬁ%gv ﬁsértl:%n pr event
the loss of the saphd gy Bye MBP U ZaliLthMIERAYR! ofathal waphehaaghyshi ng
the pressure of the 25 1nboard tank nmay be prepared. In the destination,

ei ther of the cmphtdal @rdest uthomithermarfriyisty bepablidadgdofl £hehe naphtha is
| oaded after the crude oil during the |oading, the naphtha may preferably
be first ufl oafRfEIIH ¢ Gruds el ataPetatingh tde smorefofinghenerefadeldi|

fromthe pipinﬁ n board.Qgﬂjbe 20 orri.tted,l and the amount of the crude
oi | nixed in the Haph ne CAP%RI Y e Y edide& 13 en the naphtha is unl oaded,

an educt or apparatu I b p 1Q 18l ¥edrahh; n t ha
fromthe inboard tafﬁ(‘g%é er%et%l er ,en?ef l@E%ec(rgl} grrg,ile? ﬁs%%gggtgjlg ?are{q%e
napht ha duri ngsiihel 1 @adigwst tde dayl f iofstehke cutldeaded. ahubseghenal vy,

simlarly as described above the crude oil in the piping is drained (step
S8). After thelipiptaied siiithedainrHncthelraphichdculhéegnbbading of tehel

naphtha is started 10 (step S9) .. Furthermgre, also rin e unl oadi ng,
Che napht 1 e S 6Y SRS o adis ThRdE W G FBbEREne TbhEoRRGF L

i nboard tank, h ude. O r L AkNg he i rd.tapk is
not stirred. gd%?r%?g}h% Y, a%%er@{eh%élégg%aep%?ﬁg%itsglfnlregtgdga?ﬂgggug? Be
proofing treatiepdedlit heeddhoary tark teimasecshehsashiuag ef 1t benkaboard

tank with the crude oil is preferably carried out.
and the load amount of the naphtha so that the total
carrying cost is most inexpensive.

15 The crude o0il tanker for also carrying the naphtha is
determined in this manner, further the port of call and
time schedule of the crude oil tanker and clean o©il tanker
are determined, and these are outputted to the output means
27 such as the display.

20 When the crude oil tanker for also carrying the
naphtha is determined in the above-described procedure, an
inboard tank to be loaded with the naphtha is next
designated from a plurality of inboard tanks disposed in
the crude oil tanker based on the amount of the naphtha to

25 be loaded (step S2).

FIG. 3 is a schematic plan view of a crude o0il
supertanker such as VLCC for also carrying the naphtha.
A crude oil tanker 1 includes a plurality of inboard

tanks 11. A naphtha 3 is different from crude oil 2 in

30 density (or specific gravity, described as the density in



-When a |l and piping (the piping disposed on |and, including a piping portion
extending to the sea berth from20 the |Iand on the sea) connected to a ship
pi ping is distinguished for the naphtha and crude oil, the land piping for

"t he naphtha nmay be used to unload the naphgga, and the |l and piping for the

crude oil may be used to unload the crude oil. 25 According to the present

invention, it is possible to carrying the naphtha using the crude oi

t anker whose carrxég&kcost is inexpensive, and therefore an effect is

produced that % i lcosTheref RESnapheRat tan#iah et y= pand efikdsl.oiZb A

ff f th i ion is shown 21 in the follqu
Cabl e This ¢abl & SHIEY (HAICHIL O r-Ehe arry PRESES8E Y ot el keg

| oadi ng and C%@M&Oﬁ wib P dP bR 18 dh @ crapht Bauwet B £h8uBiHAenO0Lhei N @
VLCC as the crude oil 5 supertanker. In 2001, the carrying cost per ton was

about $20 for 44l orqudef diHe tanider oidndaabkeut 1$31 for the clean oil tanker
oi | tanker for the naphtha. [Table] Carrying unit cost $/tCarrying
t onnageCar Pyi ng costMECSB®YG00 1 160 repbthéan soilPadgfk ér$3156V000°L

t $1, 550, 000D fference$11l$ 550, 000 10 sho above, according to_the

present i nventtrlbeh,lf’n][C a]]ilatﬁ yihg ooftm@;?nﬁ(g’mﬁ&ducgﬁ Bye a‘gﬁ?ff”g%'sot,%o
71,500, 000 yen.i r G0 i f = i ryi .

i i oat pcipdad & il COME Mt Angbins hABnKAR) o8 ARAoEERIVLER, |

about 2/3 of tdedeanyveiid aird igasiardlhemgdsone, faeceadirygnyotrhbecpnasest 1
i nvention, the cost reduction of the material naphtha, which has heretofore
been difficul tareaterazed widdd 0.ar YekpoberachBevaenoRes Myreavbast vikmrk £ he

roperties of the un|oaded
prop 10 As shown, the inboard tanks 11 for carrying the

naphtha and the inboard tanks 11 for carrying the crude oil
are designated with good balance from side to side and back
and forth with respect to a traveling direction of the
crude oil tanker 1 so that a gravity center position of the

15 crude oil tanker 1 is as immobile as possible.
Additionally, for the inboard tank having a possibility
that the tank is designated to carry the naphtha, a packing
may be replaced with another packing such as NBR (Nitrile
Butadiene Rubber) which corrodes little by the naphtha.

20 Moreover, to load the naphtha, it is necessary to
drain the crude oil remaining in the piping of the crude
oil tanker 1 on board via a drain. The inboard tanks 11
connected to the drain are to be used exclusively for the
crude o0il, and excluded beforehand from the designation of

25 the inboard tanks 11 for carrying the naphtha.

When the inboard tanks for carrying the naphtha are
designated, in consideration of the difference in density
between the naphtha and crude o0il, a level gauge disposed
in each inboard tank is adjusted (step S3).

30 Moreover, the inside of the inboard tank for carrying



-material or product the naphtha were checked, a slight col or change was
recogni zed, but the m xed anpunt of the crude oil was very snmall, and was
sufficiently below the all owabl e val ue prescribed by | aws such as a | aw
‘regul ating 25 the operation of the apparatus. 22 [Description of Transfer
Met hod] Additionally, when the | and piping 185 not disti ngui shed for the
napht ha and crude oil, the land piping for the crude oil can be used to

unl oad the naphtha. 5 In this case, known techni ques of Japanese Patent
Appl i cati on LatlbeQpaphMNos. i 20¢sHaB2 6 dridel 988339, %Wdiep@blli ©&ti on No.
1982- 25760 may be used to transfer the napht n the prese

embodi ment , acﬁ%\lﬁg‘ﬁgl?or?rﬁ%v‘? | H AR e_LOU}ﬁﬁarfé tcféﬁ%raisoéﬂmﬁ Fﬁ PeFELBheEe

to FIGS. 4 toé g\/n ﬁthe m xed anount of the crude oil is mnimzed, the
comon | and pi |ng Sed to transfer the crude oil and naphtha. FIG 4 is

a schenmatic bl ock dl"@lﬂéaﬂﬂx§f@é!\ﬂ<5\19 tHans{ya & tatd ey ive LRenheabodi Agnknof
a transfer nethod of the 15 crude oil and naphtha according to the present

i nventi on. S5Addekconal Vg, uze bypssygpitpiany, sk tdn |dikemaar @lew beedabhem
FIG 4 for ease of understanding. In FIG 4, the |arge-sized tanker 1

i ncl udes a pl uraipregythe ‘Fﬁ%%r%lllf G A e \RTRY YoMk $aitREder uFiRe 20
oil 2 and naphtha_3 are e oar tanks 11 q{ffer nt fr(%m %ach

other so that tHELPUEE %flllg%n%lgap%% are no 1 %dd | A6t Rér Fland

the tanker is HREEEHGI Pah ke 1588 BEL tdhdAmt hes cary dgﬂﬂwgu@khstﬂe@%te'c@nto the
Moreover, the large-sized tanker 1 usually includes a 25 punp 12 for

transferring thAeolnadefl chcideaphth? tatke tlavdded dm tihe dnbdardl kadkenahand.
In the sea berth, a valve 51, pressure &auge 52, and pi ping 53 for

transferrilfy t hbecamdenbi ¢f 2t idma &y &hd SppsdEha

Furthernore, a de si et er sed |f essar 30 Eurther rmre, as
storage tanks, ‘&3 ?ﬁ?%ﬁl??/s%?h?a ?@P%’ Surficiently ndt

than an allowable value. Moreover, when the remaining crude
0il is drained before the loading of the naphtha, the
amount of the crude o0il mixed in the naphtha can be

15 reduced.

The naphtha may be loaded after or before the loading
of the crude oil. Before loading the naphtha, the crude oil
and sludge remaining in the bottom of the inboard tank are
preferably drained again (step S5). 1In this case, the

20 amount of the crude o0il mixed in the naphtha can further be
reduced.

In order to prevent the mixing of the crude oil in
the naphtha wherever possible, when the naphtha is loaded,
the crude oil remaining in the piping of the crude oil

25 tanker on board is drained into the inboard tank to be
loaded with the crude o0il (or already loaded) using the
drain (step S5).

By the above-described procedure, the preparation for
the loading of the naphtha is completed, and thereafter the

30 loading of the naphtha into the designated inboard tank is



-23 for the crude oil and tanks 6 for the naphtha are di sposed on | and, and
connected to the tip end of the piping 53 extended in the vicinity of the
tanks 4, 6 via valves 61. Additionally, FIG 5 shows a schematic flowhart
‘in 5 one enbodi mrent of the transfer nethod _of the crude oil and naphtha
according to the present invention. Concretely, an exanple in which the
crude oil is transferred after the naphtha is shown. According to the
transfer nmethod of the crude oil and 10 naphtha in the present enbodi nent,
the crude oil Stanedhaphiera Flare transferred via one piping 53. Wen the
crude oil 2 is transﬂgrred to the respective tanks 4, n l.and fromthe

| 6
i nboard tanks 11, fif 413¥R9?ﬁkﬂhg“5 3§5éﬁﬁﬁécﬂéUOFSthgotgHﬁghﬁﬁr t he
crude oil 4 (step,S11) e%%Jhﬁ}gﬁnf?tt&gesﬁ:arp%ﬁaoﬁgugﬁx@dl i rtﬁgaﬁé;@?h'tﬂat he

pi pi ng 53. Therefore, fir is‘transferred rnto fhe

tanks 6 for thehdaphtiighaiisiSodeaessary el isehar gewt Reeeaphhhan3eyirayt he
pi ping 53 and push the crude oil 2 in the piping 53 into the tanks for the
crude 20 oid 4sbyge i Stpunpiant bl idre 1SusSeguertt lbhe nthehalwunsoofthehe
crude oil 2 remaining in the piping 53 which connects the inboard tanks 11
to the respectthe ¢aMIR Al 6% SkudeqI LR HdtDhrighdhe Cotépmses) thfer e,

usual 'y the pi Plilgga}ggé %ﬁ?’l&%@’s Trbno(i'i célpisrexdea/al ves 25 51, 61 is substantially

filled with the Ccru hHi's 'case, a capacity in the piping 53 can

be cal cul ated as t hayypdi®r (aRINIIhOfnddi v ude 190dded sF8h3§ayanthy, to
start the discharge, the valves 51, 61 are opened, the naphtha 3 is

di scharged frosathe $tdgaraf t3€r ttanksstldst and tthee ldiasdhar ga abmenmaohethe
naphtha 3 is 24 neasured (step S13). The anobunt can be neasured, for
exanpl e, dé}ngggneration of static electricity by friction of the naphtha
and inboard tank can be inhibited as much as possible, and
this is also advantageous in a safety aspect.
The loading of the naphtha is completed in the above-
described procedure. After the completion of the loading of
15 the naphtha, the naphtha remaining in the piping is
discharged into the inboard tank loaded with the naphtha,
and loss is preferably prevented wherever possible.
The naphtha and crude oil loaded in the above-
described procedure are carried to the destination by a
20 common crude oil tanker (step S7). Furthermore, when a
pressure in the inboard tank rises during the sailing,
water may be spread over a deck to cool the inboard tank.
This can prevent the loss of the naphtha by vaporization.
Moreover, a valve for adjusting the pressure of the
25 inboard tank may be prepared.
In the destination, either of the naphtha or crude
0il may first be unloaded. If the naphtha is loaded after
the crude o0il during the loading, the naphtha may

preferably be first unloaded. In this case, an operation of

30 removing the crude oil from the piping on board can be



-flowneter connected to the piping 53, nmeasuring the height of a solution
surface of the inboard tank 11, or neasuring 5 the height of the solution
surface of the receiver tank 4. Subsequently, when the discharge anmount of
"the naphtha 3 fromthe inboard tanks 11 is _substantially the same as the
pre-cal cul ated anount of the renmaining cru&é oil 2, the discharge of the
naphtha 3 fromthe inboard 10 tanks 11 is stopped, and the receiver tank is
changed to the tank for the crude oil 6 fromthe tank for the crude oil 4
(step S14). Addittiteamhl 1and susstamnund] 19f tthe sameleagddniiikgddésckhbed above.

This is because the all owabl e m xed anount 15 of the crude ojl 2 jnto the
napht ha 3 cham%ia IFathé s i o‘i‘ecﬁ’ecfxf{} c@ﬁﬁ%um@ RPN Rl it itrdRGude

oil 2 and the fot ) t_of .t.he ht.ha. 3. Suhs .. after

t he receiver t%rhkea#%é%%gnﬁ{?%o %Eeo aFn thG S?%E) P%eu%ESh;eﬁagg}rdérTng%%% for
the crude oil 4rai20 the sohay g die indpRhida t3nfkrom t he inboard tanks
11 is restarted, and the naphtha 3 is stored in the tank 6 for the naphtha
(step S15) 5 Additi ontdrteqvesheni ff heha reansfeeroidf itshdondpht b&t8rf tbhen t he

i nboard tanks 11 ends, the punp 12 of the | arge-sized 25 tanker 1 stops. As
descri bed above@PRgRDIH NS el FHNG e heiRyd fdf stheecridea8pr - and

naphtha. i theoBresaty epodl RNt e, Lhe Naphiha 3 s clLeehangeds L e

crude oil 2 renmaininhg int’he can be pus out ‘I'nto anks' for

the 30 crude oije 4 Ryiddei PURNERCIItAD Nd therstofgethpomgets £2Pled
amount of the crude oil” 2 into the naphtha 3 can effectively be reduced.
Mor eover, sinceithectspad@ithpgr tiie amlagehing @f sépanaphngat he saphtbd 3
and crude oil 2 fromeach other 5 does not have to be used, the transfer
step can B& siptepi%R.. Subsequently, the crude oil 2 of the inboard tanks

11 of the | -Si t.ank 1ist f into.the.tanks, 4 f
L1 of Lhe Targe St aed (NSl R | SALNSISTOd Lo e Lok g Lorhe
1T I's necessarys{ miy%g ddeaphtihp 3id Qri}dl%il%'ypb@gtﬁé bBtPolihs £t éﬁés 6

for the naphtha.” Therefore, the piping 53 is left to be connected to t
tanks 6 for thenegpid hear(lst egp IHt dudBuksdaquantsiiydgeheeasbdnhgofint bae
napht ha 3 renai ni ng

inboard tank is not stirred. Additionally, after the

15 naphtha is unloaded, a rust proofing treatment of the
inboard tank such as the washing of the inboard tank with
the crude oil is preferably carried out.

When a land piping (the piping disposed on land,
including a piping portion extending to the sea berth from

20 the land on the sea) connected to a ship piping is
distinguished for the naphtha and crude o0il, the land
piping for the naphtha may be used to unload the naphtha,
and the land piping for the crude o0il may be used to unload
the crude oil.

25 According to the present invention, it is possible to
carrying the naphtha using the crude o0il tanker whose
carrying cost is inexpensive, and therefore an effect is
produced that the carrying cost of the naphtha can largely

be reduced.

30 A concrete effect of the present invention is shown



-in the piping 53 which connects the inboard tanks 11 to the respective
tanks 4, 6 is calcul ated beforehand (step S17). Next, the crude oil 2 is

di scharged fromthe inboard tanks 11, and the discharge anount of the crude
“oil 2 is 20 neasured (step S18). Wen the discharge anount of the crude oi
2 fromthe inboard tanks 11 is substantially the sane as the pre-cal cul ated
anount of the remaining naphtha 3, the discharge of the crude oil 2 from
the inboard tankspbl A3 19/ARREGaaRd the receiver tank is changed to the
tank 4 25 for the crude oil fromthe tank 6 for the naphtha (step S19) .
After the receiver trik itabdkas@edst aheheetiankidnfof the cauvdeiwylcdsom the
tank 6 for the naphtha, the discharge of the crude oil 2 fromthe inboard
tanks 11 is 30 dédeamicgd dogding anddeasirying efspor el ronpecfabike 4 for

26 th d il t S20). Additi |1 wh he transfer .of the crude
o o b iR kb ) e St aho Aies "Se LS GEaS ek e -

| 51, .61 | T , i i
R re 255y TRkt TRATON01 P chOCEH I cadt bSBI AL A

remaining in tdxm FdY STk ke 1pushed roubnbdntBotibessanksr 6thorciden
napht ha by the punping action, and the m xed amobunt of the naphtha 3 into
the crude oi | & lcarrnkereffidctiandey Beorr étlecedphpdditional ly, the present
enbodi ment is assuned to relate to the transfer nmethod of the crude oil and
naphtha in a case in which first the naphtha 3 is discharged fromthe
| ar ge- si zed taqﬁg%l% and subsequently the crude oil 2 15 is discharged.
However, the qrder oﬂ the discharge is not especially |limted, and the
di scharge may|al so be performed in therppp@siie Ar deirrahiger] dcsekgrggng
t he crude oiIJ napht ha is discharged) coEi $/@rder| i sogeigs mined kBst
[ A W da- ] Lo Y a WAP-N")

i i H SHTETY AN I ys o :
consi der at i on Fef—the—toas ARg—St+tuat+er— o y—thRejeruae ot €6t

oi | / napht ha) ¢VLERe tanker to be Unl oadet0In thg t0aRdleit methbd @, AHe
crude oil andfA3pntna; 531 50,000 t | $1,550,000

an oil tanker
Difference S11 $ 550,000

oxr-1l

10
As shown above, according to the present invention,
the carrying cost can be reduced by about $550,000
(71,500,000 yen in terms of conversion of $1 = 130 yen) in
one carrying. This indicates that the carrying cost of the

15 naphtha can be reduced to about 2/3 of the conventional
cost. Therefore, according to the present invention, the
cost reduction of the material naphtha, which has
heretofore been difficult, can easily and largely be
achieved.

20 Moreover, when the properties of the unlocaded
material or product the naphtha were checked, a slight
color change was recognized, but the mixed amount of the
crude oil was very small, and was sufficiently below the
allowable value prescribed by laws such as a law regulating

25 the operation of the apparatus.



according to the present enbodi nent, for exanple, when the anobunt of the
crude oil 2 remaining in the piping 53 is cal cul ated beforehand (step S12),
at least a tenperature or 25 density of the remaining crude oil 2 is
‘preferably used as a correction elenent. Ip_this case, when the discharge
anount of the naphtha 3 fromthe inboard tafks 11 is obtained fromthe
anmount of the crude oil 2 neasured using a fixed scale 42 30 of the tank 4
for the crude oil of a receiver, it is 27 possible to correct a

measur enent er A@esbyipeapar afufcanfdcteieih9dli fferences fromthe crude oi

2 already stored in_the tanks_.4 for the crude oil.,Therefore, the timng to
change the tank 4 f@ﬂgﬂﬁéoeﬁiég'ow ePotFﬁeE?%ﬂkpo$%g %@t napht ha can be

btained with hsion. | h j t ft b
mmacured by KaOARC ST or B8 o TR ARR AL e pr Bl oG S5t ort 1° pie. 13 o1 de.

Mor eover, sinmdigying adprdeser ichedeabovecanl se wbea theudDoadotd wiphiies .
naphtha 3 remaining in the piping 53 is cal cul ated beforehand (step S17),

the tenperature or denshtip chseheknapht hacBnimgyesf ofodirpendee ukstkras t he
correction elenent. Furthernore, en t he discharge ampunt of the napht ha

wh
15 3 is neasuf@®l(iségos1dpidrRecs Yefar gBOAnnline U0 abhel AdprE fid ¥ 14 t he
| nboar d tanksé&&ﬂﬂ?%%ﬁk%ﬁN%? q@%§95%9FﬁsbﬁgsﬁgggéééeﬁoSQF&ﬁﬁﬁgrQéhéhe tank

4 for the crude Oi e recéeiver. t he di scharge anount of
the naphtha 3 fowpHhe i nboard tanks 11 can sinply and securely 20 be
measured, and the timng to change the receiver tank to the tank 6 for the
napht ha fromthe tarnk 4hkeoprielentr edeodiinenan decobdangmeto wihdr fHoblbwing

precision. Simlarly, when the discharge amount of the crude oil 2 is
measur ed @@teﬁleé;t@@/ dererdivscharigd aR6aREN6E tReFEFaded 250010, 27h il the

i nboard tanks L1 f b i fixed scale 62 of th
tank 6 for t hASOHEHE B Plie [PECETVAE, CAddTTi BRATTYZES1 noes tFRaHRCl et

partition agent; figfy S&PHR RY thanB2RBt Bae3caRdeChute Rl nLZoi#10M each
other is 30 not 'used I n the present invention, a boundary of" the 28

napht ha 3 and crude FIid. 2 der cespbetattio bBlockedidyva®d Fhowihg tteamapddt ha 3
and crude oil 2 mxed therein. This mxed fluid 7 is fornmed in the piping
53 by a di st asdduddtions ded thy eaboddmenbndft # ohsanTher enekleod vivert!® t he
m xi ng Oflghecg£}‘é33¥f Q%J %%%h% % Q%EQEQ?nS %g the present invention.
Additionally, a bypass piping, and the like are
omitted from FIG. 4 for ease of understanding.
In FIG. 4, the large-sized tanker 1 includes a
plurality of inboard tanks 11 as carrying tanks, the crude
20 o0il 2 and naphtha 3 are loaded in the inboard tanks 11
different from each other so that the crude o0il and naphtha
are not mixed with each other, and the tanker is moored in
the sea berth as the carrying destination.
Moreover, the large-sized tanker 1 usually includes a
25 pump 12 for transferring the loaded crude o0il 2 into tanks
for the crude c¢il 4 on land. In the sea berth, a valve 51,
pressure gauge 52, and piping 53 for transferring the crude
0oil 2 fed from the pump 12 are disposed. Furthermore, a

densimeter 54 is disposed if necessary.

30 Furthermore, as storage tanks, a plurality of tanks 4



- prevented, or the m xed anount of the crude oil 2 into the naphtha 3 is
controlled, it is necessary to know the state of the mxed fluid 7 in
accordance with the di scharge amount of the naphtha 3 or crude oil 2. 10
"FIG 6 shows schematic diagranms of the mxed fluid in the piping in the
enbodi mrent of the present invention, (a) shows a sectional view of a state
in which the naphtha is discharged into the piping wwth the crude oi

remai ning therein, and (b) shows a sectional view of a state in which 15

t he crude oil fiog @h§cﬁ§ﬂ§édoﬂﬁténﬁh§apkﬁlﬁngFthh?h@aWQﬁﬂﬂPﬁ?@eﬁﬁﬁﬁﬁ&ﬁﬁ

th In th t.h 3 h dinto th

pig{ﬁbn53 Rﬁtﬁ%tﬂén rugégoFPHQGFgﬁglﬁPngg?h ?@lﬁhgtﬁtsc - %?Fh;&g% h:ving
di st L1 h h f th

a distance %eﬁq‘&r gy, @RE ﬁéﬁg{lﬁ‘cgfgg PRe . BRG L NE, gésx?%é‘cﬁao%—xl €

mxed fluid 75 epen ds on the the piping (se reover

a concentration curypgdifdogaties,arrati @ shokbea naphémar & t €1 denLridigr oi | 2
in a section of the piping 53, the naphtha ratio increases toward the tip

end of the525 omexetbbdimen?, odndheheérnaphehamethod df opse tomede @l ¥ eard end.
Furthernore, in the dramnn% (b), when the crude oil 2 is dlscharged into
t he pipi ng SSHWPPﬁh@hécﬁgﬁ iRe 3°r ERei RFRgeRhetRY PRt iPR: niCoaGtRtGly 7 an

having a distancech? 30 LASEr PR L0,hbeopl pLog. B, prdLhe, f st ange L2 of

t he 29 mi xed sim arIy dépends on he pi pi ng.

Addi tionally, fb@te@neenhaihon curve indicates the ratio of the crude oi
2 to the naphtha 3 in the section of 5 the piping 53, the crude oil ratio
decreases toward théacciopdeng ob the nmraedfékundtiodanfl thhe crudke @il aratio
increases toward the rear end. Here, in order to minimze the m xture of
the crudel®i| m2pidandphtthe Ereﬁﬁnﬁsewéeéwan*y t Bhexeryde ol |ovw@nrdte 10

control of the tha 3 or crud 2 to dischar a_chan over

cont ol of thoareTage Pam CGPIHIE06aT S0 CErPRASY To- e Frs

rate control (4anbr gl eram%eqlréeh%gehépﬁgggeeilwetmfbtba 3 M ferrmie oi |
2 to discharge is executed, with the shorter distance of the 15 mixed fluid
7 in the pipi rfgroﬁBthteh&nmo)aedi aﬁnult 10f fhestaphé hai@imnd Trigecanneck&in

be reduced. Moreover, in the changeover control of the storage tank, that
is, in a contrtel tde ﬁﬁ@kﬁlﬁpﬁgtbé stopet peldisénbeReSbH) t he naphtha 3 or

crude oil t he st t he 20 xed f eing transferred cannot
directly bg observe ﬁéﬁe?&?@ 't FB&% gfﬁggsobi ?hﬁeﬁ?hﬁi Y1 BidpHitha 3,
and m xed flwﬂ%.7 Tﬂe%gfoPéP'§9r§§,a&ﬁé@”@h¥%ﬁﬂﬂu§ﬁﬁ3 is transferred
into the tanks 6 for the naphtha, it is necessary to
discharge the naphtha 3 via the piping 53 and push the
crude oil 2 in the piping 53 into the tanks for the crude
20 o0il 4 by this pumping action.

Subsequently, the amount of the crude o0il 2 remaining
in the piping 53 which connects the inboard tanks 11 to the
respective tanks 4, 6 is calculated beforehand (step S12).

Here, usually the piping 53 having the closed valves

25 51, 61 is substantially filled with the crude o0il 2. 1In
this case, a capacity in the piping 53 can be calculated as
the volume (amount) of the crude oil 2.

Subsequently, to start the discharge, the valves 51,

61 are opened, the naphtha 3 is discharged from the inbocard

30 tanks 11, and the discharge amount of the naphtha 3 is



“this flow analysis result is preferably used. In this case, it is possible
to control the m xed anmount of the crude oil 25 2 into the naphtha 3 with
good precision, and it is also possible to prevent di sadvantages that a
"given ratio of or nore heavy conpounds are nixed in the naphtha 3 and the
naphtha 3 is contam nated by the heavy conﬁﬁunds. In the fluid anal ysis,
the flow states of the crude 30 oil 2, naphtha 3, and mxed fluid 7 with
respect to the 30 discharge flowrate are analyzed froma continuity
equation (1), measwredh egfeelri ®h3X2), turbul ence nodel equation (3), and

di ffusi on equation (4% shown in_ FI 7. W ng, concentration
distribution in the 5

In th
| & BT S PTG O FORTEIE  cBRPAUR y
equation (1), FpOBALLD CUHi0Nd Ao A0 AT GAMALIRY Phe neione

|
Subsequent |y, ow state the mxed flud IS anaryzgd, t he
anal ysis resul i s s5EidMdstihBade MNEHO Sl ddhe giksahgr ge ekakheing
naphtha 3 or crude oil 2 from 10 the inboard tanks 11 is determned. In
t his case, & hethaphe¢ hghorofrulde sdlutrin cunfaare afbitheamegedyietri dandf 4t.he
pi ping 53 can be obtained. Therefore, for exanple, even when a part of the
mixed fluid 7 i s pusheseuechhty tHeen d@ U sahandse adudé &ifl t5f napht ha

amount of ‘the yixgd 15.fLuld 7 4he pi g 53 can be,calulaied i good

precision. _ _ e Crude” 0Oi nap remaini-ng i m the
pi ping 53 is diggbasgechd nbLethel d@ndksed dnRurdth® Crpde Qidaidhnbarksqe for
t he napht ha, the discharge speed 20 of the naphtha 3 or crude oil 2 is

changed, and tboelf2pwis¢adesafiatde of xge faphdha i35 ionulthteednbbhedeby, it
is possible to select the discharge speed of the naphtha 3 or crude oil 2
so that tH& diseakeesl 1S $Porpedheand XeP fansd VR &dtke ifeghiéegedThe crude

oi | or naphtha_can_be, 25 transferred, i the m xing,of. the crude oil 2
into the naphtR§e3t?%k mg%f n?l}%d?r%%e a%%i]yés?fsrogkéz:ﬁﬁ é_’a\%kl Ifoﬁegthebé:r&fggcri bed
with reference,i9 shesdeawsngs in which the transfer method of the crude
oi | and naphtha according to the present 30 enbodi nent, and the piping 53
filled with the cruded@iti@nal By, adwbdrsad ial iy amsf eanrcheamomde iei | 2 and
naphtha 3 to the tanks 4 for the crude oil and tanks 6 for the naphtha on
| and from the fepontidedanraval. ThisAdsl peicguBRakbeepllowable mixed amount

15 of the crude o0il 2 into the naphtha 3 changes with the
ratio of heavy compounds contained in the crude o0il 2 and
the total transfer amount of the naphtha 3.

Subsequently, after the receiver tank is changed to

the tank 6 for the naphtha from tank for the crude oil 4,

20 the discharge of the naphtha 3 from the inboard tanks 11 is
restarted, and the naphtha 3 is stored in the tank 6 for
the naphtha (step S15).

Additionally, when the transfer of the naphtha 3 from
the inboard tanks 11 ends, the pump 12 of the large-sized

25 tanker 1 stops.

As described above, according to the transfer method
of the crude oil and naphtha in the present embodiment,
when the naphtha 3 is discharged, the crude oil 2 remaining
in the piping 53 can be pushed out into the tanks for the

30 crude 011 4 by the pumping action, and therefore the mixed



"FIG 8 shows schematic diagrans of the analysis exanple of the flow state
of the present enbodi nent, (a) shows an anal ysis nodel diagram and (b)
~shows a graph indicating a change of a discharge speed (flowrate). 10 In
the drawi ng (a), the piping 53 has an inner, _dianeter of about 1.2 mand a
| ength of about 9 km the crude oil 2 remafRs in the pi pi ng, and the
naphtha 3 is discharged fromthe punp 12 of the | arge-sized tanker 1 ( not
shown ) . 15 Moreover, in the drawing (b), for the discharge speed of the

napht ha 3, theamowvl ref ethe crigd 194 ] fei@dsedhien ngpdsbet Bofato tinme. As

shown by a usual _disch curv jth a predeterm ned di scharge speed (e.
g., about 480(?‘%37%‘?3‘,’3{)23)? r%erf&‘ce\%‘i s continued at the predeternined 20

discharge speed. BefglS& NOPPING AN Aelaba LA chkawn' dhgnks cheduced
simlarly and substantially in proportion to tine, and the transfer is

stopped. On t heemd herihgnthe inaghthd rRansidercreiehed 10 fhemceuda otheand
napht ha according to the present invention, 25 the discharge speed of the
napht ha 3 Brmedtbes atgt diavs théoalivssithr ghesttaensiferr gpiegl ganabsed up to the
predet erm ned dj scharge speed. Wen the discharge speed is rapidly

i ncreased innfﬁﬁ@ﬁ%ﬂgﬂ%ﬁter the discharge start of the naphtha 3 in 30 this

manner, and a turbul i tai as .quickl.y 32 Ssi , 1t he
di stance of the m xe%?%#%%leénq%ee n(%}ﬁll(ér?l %ég ZTE{Et tlhg, %ﬁéﬁgghggpkgwﬂ
state of the nexeghd | Ldsha-d5z&d ralrtead,l anrd tirhesdiesebar gatspead etnkbes
naphtha 3 or 5 crude oil 2 is changed imediately after the discharge

start, the |enfph tietdmwuge xaidl fluid 7 of the naphtha 3 and crude oil 2 in

t he pipinq 53 can be_shortened, and the m xing of the naphtha 3 and crude
oil 2 in tRe piping B3 ks B2 R mishinesd theo naddthRoRaFRe ine tRet A8d of
changi ng the disch speed. of the a r u oi_l sed,on. t he
fl ow anal ysi s %Jfgltr%g%’phfﬁgl%,nec%@usd’%algﬁt%zP%as(r?]ld O%’l!’txgg’ef P&Pétggi gcﬁud}:ha

the crude oil 52y Nephidds IH tddhkPigPirdg Q%eiﬂagﬁ§hgng out the crude oil
2 or naphtha 3 remaining in the 15 piping 53 into the tanks 4, 6 is not

limted by the chandehafefdme ditdehariga rgpeed isanefdi tbebs, cboneekadpte,
wi th di sposing conditions of the piping. Mreover, the discharge speed of

t he napht ha 3 &te charfes of I for ndie B détiepmeditatel y before the
di schar ge

change thé%?eigfeérl %ﬁégikéﬁﬁiyﬁlﬁhé %ﬂgﬁ$&l%§eﬁ§§hgﬁéﬁ%ﬁa§?gr%%aig négr
the crude oi |l fxomdheigank £k {1 e HHede Oihe0k nbg rhaRkn®sf @1 tBethe
napht ha with good precision, and the crude oil 2 can nore securely be
prevented fromdepéagtive tanks 4, 6 is calculated beforehand (step S17).
Next, the crude o0il 2 is discharged from the inboard
tanks 11, and the discharge amount of the crude oil 2 is
20 measured (step S18). When the discharge amount of the crude
0il 2 from the inboard tanks 11 is substantially the same
as the pre-calculated amount of the remaining naphtha 3,
the discharge of the crude oil 2 from the inboard tanks 11
is stopped, and the receiver tank is changed to the tank 4
25 for the crude oil from the tank 6 for the naphtha (step
S19).
After the receiver tank is changed to the tank 4 for
the crude oil from the tank 6 for the naphtha, the

discharge of the crude oil 2 from the inboard tanks 11 is

30 restarted, and the crude o0il 2 is stored in the tanks 4 for



25 mxed in the naphtha 3. FIG 9 is a graph showing the transfer state of
the crude oil and naphtha and indicating a transfer anount to a transfer
time in the anal ysis exanple of the present enbodinent. 30 First, the
"situation of the present anal ysis exanple 33 will be described with
reference to the flowchart shown in FIG 5%°The | arge-si zed tanker 1 is a
300, 000 ton class tanker, and carries about 230,000 KL of the crude oil and
5 about 70,000 KL of the naphtha in a plurality of inboard tanks 11 so that
the crude oil the motudd xdd vistiert B€0napht ha. Moreover, the crude oil 2

remains in the pipi 3 .befqre the transfer start. 10 Wien the piping 53
with the crude oil %%’Og‘ﬁdi%aﬂrglyt’hé’ﬁg n%?@ §§885?8rt9 n5P&r CFH en‘gjpﬁtga 3
into the tank frorplt isnb(e Ed LA k§ 11 J@ ipin 3
is connected ?o%rig{qéan%gb%%g%tnﬁes cr u%gldofl ?stgp %11 . %u%sgpqlgéeﬁil%}ét he
anount of the {didesBids 3 1r,erAi Rirkg closied .t heh@i PFdige P33 Whi €udoigacts t he
inboard tanks 11 to the tanks 4 for the crude oil is cal cul ated beforehand
(step S12) 5 Forendind drgetsi pdgpitngniksr. 1 noored at the sea berth, the

i nboard tanks 11 | oaded with the naphtha 3 are 20 connected to the pung 12
di sposed in the |ar g Sed @ferPER 40§ FREJBuRpL13 pasHESCBATItRe Eh%ide

oil 2 remaining in,t I Di : i;nt he . S e il

that the napht%&g%}}%%d?sc ag?]glegg ilrr;lﬁt gh%hgl%?ggnS%S%gPr (E))%”I Pﬁéngﬁb%%J% d“'?gcr)lks
11. Subsequentdpe tdiedicsahar gecamwhichal biyhendSpafgdagobbt20hs ABASHKEd
using the fixed scale 42 of each tank 4 for the crude oil (step S13). Here,
t he napht ha 3 nixeh stiangedfi nhe dispbithag8 dotwvetbhowmuda LG 28¢d based
on the analysis result. FIG 10 is a graph of a concentration curve show ng

a 30 naphifa R FR}bPYiEII®G-i on of a piping | ength

Additionally, the present embodiment is assumed to
relate to the transfer method of the crude o0il and naphtha
in a case in which first the naphtha 3 is discharged from
the large-sized tanker 1 and subsequently the crude oil 2

15 1is discharged. However, the order of the discharge is not
especially limited, and the discharge may also be performed
in the opposite order (after discharging the crude oil,
naphtha is discharged). This order is determined in
consideration of the loading situation (only the crude oil,

20 or crude oil/naphtha) of the tanker to be unloaded.

In the transfer method of the crude o0il and naphtha
according to the present embodiment, for example, when the
amount of the crude o0il 2 remaining in the piping 53 is
calculated beforehand (step S12), at least a temperature or

25 density of the remaining crude oil 2 is preferably used as
a correction element.

In this case, when the discharge amount of the
naphtha 3 from the inboard tanks 11 is obtained from the
amount of the crude oil 2 measured using a fixed scale 42

30 of the tank 4 for the crude oil of a receiver, it is



34 direction in the analysis exanple of the present enbodinent. In the
drawi ng, concentration curves A B, C are naphtha concentration curves in
piping lengths. For 5 exanple, the concentration curve A shows the
concentration curve of the naphtha of the gh%ed fluid 7 extending in a

pi ping | ength of about 2350 mto 2650 m abdut 0.6 hour after the di scharge
start. That is, when the naphtha 3 is discharged in the 10 di scharge curve,
only the crude oil 2 exists in the piping 53 after the piping | ength of
about 2650 m PPESERIRILDiFOLrefid AT TG ALY Phe teMprigtsge and

extending in a piping Length of about 50 mtop 2350 .,m.in _accordance with
t he concentrat?%%?%ﬁgfg‘, A ohl r?%égﬁﬁﬁﬁ%ﬁgafl Fs %rﬁﬁgghggf§e§!bpng
53 before the phpifght&tfh Oofrabouty &30 1M Maeeayste, t PR NMEXRMNEWid 7
has a | ength of about 300 min the piping 53, and a naphtha ratio’ in a
m ddl e portionclfange,tiee posik iONf@f tthHee qruypiengillengt khef tah&ue 2600tAE i S
about 40 volo. 20 In this case, a reason why the naphtha ratio in the

m ddl e por 5 onn@aphiie gaxder fekfiained ¢viddt wssutr e ipdlo% i s that the

density of the naphtha is smaller thap that of the crude oil 2. Wen the
densities of the crudd 1% Qrea?f?d’%aeﬂmor?g“? re THEaSEREd W FR"gBEd

precision, th %gﬂ: -y (o] e r i u LLh

good preci si oﬁrf1£ re%%e%?a%%ez %i%ﬁ%uﬁﬂ%&%g%thﬁgg%ﬁ&% Flrlggrslgetrs?\é\%gi n
the piping 53.aFelimexedmd fde about 1.2 hours after the discharge start, as
shown by the concentration 30 curve B, when the tip end of the mxed fluid
7 is in about 35 Seseenel hes insidra g dss dascalidgd 4PPFem adnd whenntked

fluid 7 h%% a length OE bout 450 min the pipingHSS. Further with the
transfer, or BRAWPF OF dRUNEPHUNFout FEHAIEL T it BAGA Nt 8Pt 15as shown

by the 5 conce i n td43,en f .t 1 fluid 7 is in
the position o?ggﬁkg%%w%%ma%eg& nc?.lm i %ha. 5&?1%§?§§g%1e 8!réd t he
mxed fluid 7 8assat{ epgtthoinahtiia Bhdy i0F tdiRiPibedusdd ¥beenthe
concentration curve 1s calculated with the 10 tip end of the mxed fluid 7

reachi ng the epdroéctien pplgments3 in this manner, the crude oil anount in
the m xed fluid
Furthermore, when the discharge amount of the naphtha
15 3 is measured (step S13), the discharge amount of the
naphtha 3 from the inboard tanks 11 may also be measured
using the fixed scale 42 of the tank 4 for the crude oil of
the receiver. 1In this case, the discharge amount of the
naphtha 3 from the inboard tanks 11 can simply and securely
20 be measured, and the timing to change the receiver tank to
the tank 6 for the naphtha from the tank 4 for the crude
0il can be obtained with good precision.
Similarly, when the discharge amount of the crude oil
2 is measured (step S18), the discharge amount of the crude
25 o0il 2 from the inboard tanks 11 may of course be measured
using a fixed scale 62 of the tank 6 for the naphtha of the
receiver.
Additionally, since the special partition agent for

separating the naphtha 3 and crude o0il 2 from each other is

30 not used in the present invention, a boundary of the



7 can be calculated with good precision. Therefore, the crude oil anount
obt ai ned by subtracting the crude oil anmount in the mxed fluid 7 fromthe
~crude oil anmpbunt 15 remaining in the piping 53 is pushed out into the tanks
4 for the crude oil, and it can then be kngﬁn that the tip end of the m xed
fluid 7 reaches the end of the piping 53. at is, it can be known that the
tip end of the mxed fluid 7 has reached the end of the piping 53, or wll
20 reach the end several seconds after. Mreover, even when the tip end of
the mxed fl uinhphtha éhsmmi1Qﬂmdq 9tid heorarrpondpotot pemexadel biid The

| ength and con on rve _of t ed.tlyid,7 reppining in the piping
53 can be obtdpﬁghiﬁFb afﬁ& a&ﬁQFﬁ?l Pddu tmléﬁa gﬁ 3ed 25 crude
oi | anmpunt can be C%| M5 @ﬁ@dégr%g&ﬁbgn ﬁémégéfngm@gl the

crude oil anount nlxe |n t e napht IS contro remar k Iy good

preci sion, theligtideeide t2 riEMRIAN LYY viat ibhie pbnumglwscamﬂz&dﬂdﬁ_@d wHén
Additionally, to mnimze the naphtha 3 to be 30 transferred into the tanks
4 for the éruddoinixgincheft the3@radestoddt Calihgonickiengapheharddesoil 2 in

t he naphtha 3 of the tanks 6 for the naphtha, when the rear_end, of the

mi xed fluid 75ﬁ5§§%§“¥ﬁréﬁgﬁhﬁh@ﬁﬁﬁﬁ ﬁ§m§§t PhethPsEREAGeOH ththhaphtha 3

nay be stopped,, 5, My opuer o nude il ;ampuRLuhiohy G, be plxeg 1o, the

naphtha 3 is i's case, sincé the arge Op position

mxed fluid 7 ganHe waleiIatad fr am bLhecseneent Lathobheusyechirg&cor dance
with the m xed crude oil anpunt, the m xed anbunt of the crude oil 2 into

the 10 napht har®wen die td:@ntnraplhltm Wi tolr goodepoeédi 8l.on. Subsequently, when
t he di scharge anount of the naphtha 3 fromthe inboard tanks 11 is

substanti aPl'y the sdifé-ad ﬁW@Wﬁréq@§W@Gﬂ§t@daaﬁﬁﬂﬁtoéftbﬁem%éﬂﬁl%l%b@c%%de
| 2, the dischar f t.h h hoard 15,1

ot opaed. and tHE FERATL AT AT EriReinEs be Ehs" PERRRt P oh PIE dlphTa,

fromthe tank & dpy athr,eecctrll&k%lolvlle@sro%paSy&)ateN%eQM@eh ahtepaphens ecei ver

tank is changed to the
discharged into the piping with the crude oil remaining

therein, and (b) shows a sectional view of a state in which
15 the crude oil is discharged into the piping with the
naphtha remaining therein.

In the drawing (a), when the naphtha 3 is discharged
into the piping 53 with the crude o0il 2 remaining therein,
the mixed fluid 7 having a distance L1 is formed in the

20 piping 53, and the distance L1 of the mixed fluid 7 depends
on the length of the piping (see FIG. 10).

Moreover, a concentration curve indicates a ratio of
the naphtha 3 to the crude o0il 2 in a section of the piping
53, the naphtha ratio increases toward the tip end of the

25 mixed fluid 7, and the naphtha ratio drops toward a rear
end.

Furthermore, in the drawing (b), when the crude oil 2
is discharged into the piping 53 with the naphtha 3
remaining therein, the mixed fluid 7 having a distance L2

30 is formed in the piping 53, and the distance L2 of the



“tank 6 for the naphtha fromtank 4 for the crude oil, the 20 di scharge of
the naphtha 3 fromthe inboard tanks 11 is restarted, and the naphtha 3 is
~stored in the tank 6 for the naphtha (step S15). Next, the crude oil 2
needs to be transferred. However, in thisnééage, t he naphtha 3 remains in
the piping 25 53. Therefore, in the sane ner as in pushing out the crude
oil 2 remaining in the piping 53 by the naphtha 3, this tine the naphtha 3
remaining in the piping 53 is pushed out into the tanks 6 for the naphtha
by the crude 30x%sd fluid 37 sAgdileirdyadepentiecsubbeqlengtist epstizan be
carried out simlarly as described above. That is, to nmaxim ze the naphtha
3 to be transf@é@into the tanks 6 for the naphtha w thout nixing the

crude 5 oi| 2 in the,aaphida 3 of dite LARKSBalebn! NE-DADIARcoubEN, fhe tip

f
end of the m xed fl ul reaches f e en e pi ping e discharge of

the crude oi | Ry JFe tHeORRRGe ManeQveb, thBengpHERa OBl i ANBHAT s¥bE £6n Can be
m xed in the naphtha 3 is set. In this case, the discharge stop position 10

of the mi xéd fthd ¢hipiingy &al,culhet edrudeomiflheatdncdatressen toawyedi bhe tip
accordance with the m xed crude oil_ anmount, and the discharge of the crude

oi | 2 may be suvhsEd W mHaed Hd wickdd PRGi §he stbfe PRt RRTLP 0P PBR7EEBN.

In the presentthantgﬁgmrJEQe c%gculation of the 15 crude oil remaining in
t he pi ping, the comparison of THe cal cul at ed remai ni ng crude oil anount

with the nmeasured crigde oijln JRHH tdf RenfiliQWeaRabysisrotet e PhXedrhbei d,
and the like are perforned by a control apparatus (not shown).

Addi tional |y, dile X and clapgdiper &, us tndy aksesaseyt he 2Retlibey anfilysi sate
result to automatically control the opening/closing the punp 12 and val ves
51, 61. |AOt hieondasel athdha srephdbsurt oaf cikrdecpiideZobp disphargheandpht ha

3 can be CO”tréﬂéé§£3¥éJ’ %&%‘ r%&'%%%nStorage tank with good precision.

That is, when the flow rate control (control of the
discharge speed) of the naphtha 3 or crude o0il 2 to
discharge is executed, with the shorter distance of the

15 mixed fluid 7 in the piping 53, the mixed amount of the
naphtha 3 and crude o0il 2 can be reduced.

Moreover, in the changeover control of the storage
tank, that is, in a control of the timing to stop the
discharge of the naphtha 3 or crude oil 2, the state of the

20 mixed fluid 7 being transferred cannot directly be
observed, therefore flow states of the crude 0il 2, naphtha
3, and mixed fluid 7 in the piping 53 are analyzed, and
this flow analysis result is preferably used. In this case,
it is possible to control the mixed amount of the crude oil

25 2 into the naphtha 3 with good precision, and it is also
possible to prevent disadvantages that a given ratio of or
more heavy compounds are mixed in the naphtha 3 and the
naphtha 3 is contaminated by the heavy compounds.

In the fluid analysis, the flow states of the crude

30 oil 2, naphtha 3, and mixed fluid 7 with respect to the



 When the valves 51, 61 are of a manual type, an 25 operator opens/cl oses
the val ves based on an instruction of the control apparatus. Moreover, when
~the anmount of the pushed-out crude oil 2 or naphtha 3 is nmeasured by the
fixed scale 42 or 62, and the anmount of the naphtha 3 or crude oil 2

di scharged from 30 the inboard tanks 11 is3®al cul ated fromthe neasurenent
38 result, the neasurenent result is inputted into the control apparatus
every predeternmined tinme, and the flow state of the mxed fluid 7 can then
be known. Her éistbrargke filowi mgteoarapanainecdebsom everentosudty qustoidrhe
control apparatus, for exanple, every tinme the anount increases by about

1 000 ki from dBout ™SBEDTRM §AUETHGENTFLy FrEPELEREE HPitk $TUREStald,r t he

neasur enent r%%%]%i%§uggggtggggkg§8agggtggg%ﬁﬁ+napﬂ§r us. Furthernore,

every tinme the anount i Ncrea from about 10 1000 kl of

the quantity indicatedthy HRewhhyedaseshent gt IBRSY SPRVBut sl in e be
inputted into the control apparatus. In this case, the flow state of the

m xed flui8l 7pdainke SBnoan et bagoadapedct somnt hd heopt Bfet tre deamadiment  of
the present invention has 15 been described, but the present invention is
not |imted tdldherepepEllesarpbéaneBodi ApftdiFbrsxanpueatitie esent

i nvention can also he. applied.not _only.to the VL ut also,.to a as a
crude oil tanker nu H?P&%ﬁ&Pg€Hantgﬁe¥%EEI? ?t%.%¥h ecﬁ*x?%ué&ﬂhég stal | er
than the VLCC, /2 re@',nghtepfqocqaghxuggigew@glefigapﬂaﬁ Aa tige A&

I nvention, since crude oil tanker having an I nexpensive carrying cost can
be used to carwyistgpt hte2biBaphtrhe, ofheheanayhtiga COsér ofriidke guialpt heraan

| argely be reduced, and a prine cost of the naphtha can be | owered.

Accordi ngl®o &her dndoardnisenég 8f thederngeined. add tdpis ifassh, the present

i ti , th rude oil tanker .is | paded with both a crude 0oil |0 nd
O Al e MR b T RS RAT A R R

ﬁ?ﬁ?n%ged 3?hgﬁggﬁ é5§rkhgnggﬁgghéhﬂgd9f fﬂE%é%d%%% dy 2 paRnt g ohs
: phtha can separatel’y bé containéd in tanks.
when a part of the mixed fluid 7 is pushed out into the
tanks 4, 6, the crude 0il or naphtha amount of the mixed
15 fluid 7 in the piping 53 can be calculated with good
precision.

Moreover, when the crude o0il 2 or naphtha 3 remaining
in the piping 53 is discharged into the tanks 4 for the
crude oil or tanks 6 for the naphtha, the discharge speed

20 of the naphtha 3 or crude oil 2 is changed, and the flow
state of the mixed fluid 7 is simulated. Thereby, it is
possible to select the discharge speed of the naphtha 3 or
crude o0il 2 so that the distances L1, L2 of the mixed fluid
7 can be reduced. The crude oil or naphtha can be

25 transferred, while the mixing of the crude o0il 2 into the
naphtha 3 is minimized.

An analysis example will next be described with
reference to the drawings in which the transfer method of

the crude o0il and naphtha according to the present

30 embodiment, and the piping 53 filled with the crude o0il 2



- That is, even when the naphtha is transferred to a 5 land tank fromthe
crude oil tanker having carried the naphtha via the piping for the crude
oil, the mxing of the crude oil into the naphtha (contam nation of the
"napht ha) can be suppressed to be not nore Ezan a level usable as materi al
napht ha. 10 Industrial Applicability The présent invention can al so be
applied, for exanple, to a railroad car mﬁth a tanker car, airplane and

the like, in addition to the tanker (ship 40 CLAIMB 1 carrying
met hod of naptﬁltﬁa Hﬁ:ﬁqwdioa transter \H*Plecl‘frc‘:lgrerQanZC?UGenéphth%o%pFPsT—}n@ t he
steps of: Si at | east. sone ,of Lural it of rr anks
di sposed in sgi ar gmtaﬁ\s fSPlcarryEng& hé %a hfﬁg X ?he

i nsi de of salchéggrﬁ@dM;tQQhKJﬁjyaﬁaaQ%hm@glqhe naphtha bef ore Ioadlng t he
naphtha; and 10 draining the crude oil fromat |east a piping on said

carrier during |oading or unloading of the naphtha to |oad or unload said
naphtha. 2. The carrying method of the naphtha by the carrier 15 according
to claim1p whdﬁ@@iﬁﬁ%&jﬂﬁﬁﬁﬁléf washi ng the i nsi de of said carrying tank
for carrying said n h cl udes steg washi ng i e crude oi

3. The carrying met apitree Ctﬁéaga?PFePf Bﬂ%cﬁﬂ? YA5°to claim
1 or 2 wherei %S%ﬁe?_%f'tq{e 15 & Jrude Ol (fUPprEaRKer o @% ; gefLhg, 109, 000

deadwei ght to he carrying method of the naphtha e carrier
according to apownerpfardgisis hdde 13 didgreher ana tbe sheps af gdgshgnating

carrying tanks include steps of avoiding said carrying tank connected to a
drain for draiimdigatingradhaside iof saiddsghpirag speddsi(§haverahe) carrying
tank for carrying the naphtha. 30 5. The carr |n t hod of {he naphtha by
the carri éf In the drawing (a), % g% Eas an inner

diameter of about 1.2 m and a length of about 9 km, the

crude oil 2 remains in the piping, and the naphtha 3 is

discharged from the pump 12 of the large-sized tanker 1

(not shown).

15 Moreover, in the drawing (b), for the discharge speed
of the naphtha 3, the flow rate is usually increased in
proportion to time. As shown by a usual discharge curve,
with a predetermined discharge speed (e.g., about 4800
kl/hr), the transfer is continued at the predetermined

20 discharge speed. Before stopping the transfer, the flow
rate is reduced similarly and substantially in proportion
to time, and the transfer is stopped.

On the other hand, in the transfer method of the
crude oil and naphtha according to the present invention,

25 the discharge speed of the naphtha 3 immediately after the
discharge start is rapidly raised up to the predetermined
discharge speed.

When the discharge speed is rapidly increased

immediately after the discharge start of the naphtha 3 in

30 this manner, and a turbulent state is obtained as quickly



- 41 according to any one of clains 1 to 4 wherein said step of |oading the
napht ha i ncl udes the steps of slowy |oading said naphtha at a speed at
“which a crude oil residue sonetinmes remaining in a bottomof said carrying
tank is 5 not stirred at an early stage imediately after starting the

| oadi ng. 6. The carrying nethod of the napﬁ@ha by the carrier according to
any one of clains 1 to 5 wherein said step of 10 unl oadi ng the napht ha

i ncl udes the steps of unloading said naphtha at a speed at which the crude
oi | residue sonetpresiblmiHingistanee ot tthw ofixeal dloadr Vi rgnt &rk is not
stirred. 15 7. The carrylng nmet hod of the naphtha by the carrier according
to any one of Bi%HP*99to0 6, further conprising the steps of: deternining

the number of said gﬁ{%a t fr MSS, 'sr}_a?\e(:%rfd%wéem\ﬁ‘xreg ?1\1%‘17 is

capacity of said na esi gnating said carrying tank for carrying

said 20 napht hai @1 @&Sed 0 amltmé & S ®fe Hpe@AWft ¥ hef nsgh@heanr ber from
novi ng because of a difference in density or specific gravity between the

crude oil and capde hail 8 ¥s netdogeodfimediyteg yerfderoitheadd seaphigka with a
25 common carrier and transferrin % the crude oil and naphtha to a storage

tank froma caf¥§¥hg ‘%%kl%ﬂlg"dh@ Hishgnt r]1u§1dn§ Pﬁetgﬁe%pBFha( %) 208 ng
sai d piping to_di char th htha,or ude ald storage, tank from
said carrying TENKS %bpﬁ% %ZP%P '%g |§x%bn e %@ egeg tﬁn% ggr t he
crude oil 42m9§1r§@p<9f hén e (r?apmlactﬁ Al ¢ RyamUNt 6 the E& Bdggokh or
naphtha remaining in said piping via which said carrying tank 1s connected

to the storagecdmnke hefofrehzedl; 5 (3) discharging the naphtha or crude oi
fromsaid carrying tank, and measuring a discharge anount; (4) stopping the

di schargi A of the d%%ﬁ%?%?%ﬁl%ﬁmuﬁ??nmeWWQﬂnQQN 28Nyl het daRchRgIe
changi ng a receiver tP to t for t na h%hﬁgor crud 0|I fromthe

tank for the 1%P%?%d% (ﬂaéﬁﬁﬂﬁha ]Mﬁgw PSS 890 F &t°Fhe

napht ha or Cruélﬁagyé ér&fnéﬁé dy SREYA N, t&”&&e‘ $igubst anti akkyqt %@u%ém? as
the pre-cal cul ated anount of the crude oil or naphtha remaining in said

pi ping; and including the crude o0il 2 and naphtha 3 in the piping 53 in
pushing out the crude o0il 2 or naphtha 3 remaining in the
15 piping 53 into the tanks 4, 6 is not limited by the change
of the discharge speed, and differs, for example, with
disposing conditions of the piping.
Moreover, the discharge speed of the naphtha 3 or
crude oil 2 may be changed immediately before the discharge
20 stop. In this case, it is possible to obtain the timing to
change the receiver tank to the tank 6 for the naphtha or
the tank 4 for the crude oil from the tank 4 for the crude
oil or the tank 6 for the naphtha with good precision, and
the crude 0il 2 can more securely be prevented from being
25 mixed in the naphtha 3.
FIG. 9 is a graph showing the transfer state of the
crude oil and naphtha and indicating a transfer amount to a
transfer time in the analysis example of the present
embodiment.

30 First, the situation of the present analysis example



*(5) restarting the discharging of the naphtha or 15 crude oil fromsaid
carrying tank after changing said tank, and storing naphtha or the crude
~oil into the tank for naphtha or the crude oil. 9. The transfer method of
the crude oil and naphtha 20 according to c¢cl.aim8, further conprising the
steps of: analyzing a flow of the crude 0i B3 the napht ha, and a m xed fluid
i ncluding the crude oil and naphtha in said piping; and using the flow
analysis result to determne a timng at which the discharging of the

napht ha or crudelbibe fdeseridier 26 damgfiqrgncenka $het §ppedhard. sThen in
transfer nethod of the crude oil and naphtha according to claim8 or 9
wherein the st%ﬁﬁof ctal cul ating the anount of the crude oil or naphtha

remaining in said 3 i pi e i ncludes _t S S i at | east
a 43 tgrrper ature, %Jg%g%&%é)o%ﬂseg&;%%%rlagi%tﬁ ggot’?ger te:rgntal]i E?%g’gcr ude oil

or naphtha as gagRsF ecin®@ncetermntabdul 2BE olovansf ef wekheduak bhe ehude
oil and naphtha 5 according to any one of clains 8 to 10, further

conpri si ng5t healsowps’ ®f Q0 UsKingp fa fHiex achpdddlae iof aspildreédéyverf tiabkatd
measure the di scharge anount of the naphtha or crude oil fromsaid carrying
tank. 10 12. TFRE$ ahsf¥e MRAhddofcriune Glddd SoetaRd 2gephihd S8€ording to
any one of clainswgéto 11, further conprising the steps of: changing the

di schar ge speéﬁﬂ% fe napht ha or crude oil based on said flow anal ysis

resul t, when pushinguoidoddie, criide Qide ¥iinaphthainhemihniRg b@p%ﬁgd5i5
piping into the tank. 13. The transfer nethod of the crude oil and naphtha

according to chaferd?2;hd urtdresfexomgrarti.ng the steps of: changing the
di scharge speed of said naphtha or crude oil 20 inmediately after starting
t he di schafgi ng of SHIN nEpMtIEP I Fude ti [thengruprediidt ] yepatbiag

apht ha 25 accartpg 1D 14T 1. UG [CBmIeoiRg chanePepgeof “Fipfal y
raising the discharge snaechof s s E AR QF tEhyde 191 | t’hgﬂs%%gl y3agger
starting the discharging of said naphtha or crude oil up to a predeterm ned
di scharge speetbnnected to the tanks 4 for the crude oil (step S11).
Subsequently, the amount of the crude oil 2 remaining
15 in the piping 53 which connects the inboard tanks 11 to the
tanks 4 for the crude oil is calculated beforehand (step
S12).
For the large-sized tanker 1 moored at the sea berth,
the inboard tanks 11 loaded with the naphtha 3 are
20 connected to the pump 12 disposed in the large-sized tanker
1, and the pump 12 pushes out the crude o0il 2 remaining in
the piping 53 into the tanks 4 for the crude o0il, so that
the naphtha 3 is discharged into the piping 53 from the
inboard tanks 11. Subsequently, the discharge amount of the
25 crude o0il 2 is measured using the fixed scale 42 of each
tank 4 for the crude oil (step $513).
Here, the naphtha 3 is discharged in a discharge
curve shown in FIG. 8(b) based on the analysis result.
FIG. 10 is a graph of a concentration curve showing a

30 naphtha concentration distribution of a piping length
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10S#F=10%&' ()-: Ccu a?bCl -#10%(h(& ()- !'-#10% (& ()- S:10% & ()-10% & ()-|
10% & ()-10% & () - /012z[ PE: 10( 210( 10(:"10% & ()-s3
10% & ()-!&0!'10% (& ()-2z'}-#10% g & ()- !'-#10%(h(& ()- 2350+dEPE:
10( 1 #10% & () -Ly109%& ()-10% & ()-L 10% & ()- 10% & ()- 10% & () - +b, 7a?PE:
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Lovbe ()-1 & 100 rbE 1] % & TR 5 A0 dSQ 1 in the piping 53,
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10bl : 10%&' () - hs@raoa/we:()tma diD%EY o9 -swart, as shown by the

cl!""zX9bAl "10%4 & ()-!t" 109 O O (8--#10%)& ()-!~M #10%008& ()-l~-#10%&' ()-!
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730 m in the piping 53.
When the concentration curve is calculated with the
10 tip end of the mixed fluid 7 reaching the end of the piping
53 in this manner, the crude oil amount in the mixed fluid
7 can be calculated with good precision. Therefore, the
crude oil amount obtained by subtracting the crude oil
amount in the mixed fluid 7 from the crude oil amount
15 remaining in the piping 53 is pushed out into the tanks 4
for the crude o0il, and it can then be known that the tip
end of the mixed fluid 7 reaches the end of the piping 53.
That 1is, it can be known that the tip end of the
mixed fluid 7 has reached the end of the piping 53, or will
20 reach the end several seconds after. Moreover, even when
the tip end of the mixed fluid 7 is pushed out into the
tanks 4 for the crude oil, the length and concentration
curve of the mixed fluid 7 remaining in the piping 53 can
be obtained from the flow analysis result, and the mixed
25 crude oil amount can be calculated with good precision.
Therefore, while the crude oil amount mixed in the naphtha
3 is controlled with remarkably good precision, the crude
oil 2 remaining in the piping 53 can be pushed out.
Additionally, to minimize the naphtha 3 to be

30 transferred into the tanks 4 for the crude oil without
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10%& () - 1Obbstop position of the mixed fluid 7 can be calculated from
the concentration curve in accordance with the mixed crude
0il amount, the mixed amount of the crude oil 2 into the

10 naphtha 3 can be controlled with good precision.
Subsequently, when the discharge amount of the
naphtha 3 from the inboard tanks 11 is substantially the
same as the pre-calculated amount of the remaining crude
0il 2, the discharge of the naphtha 3 from the inboard
15 tanks 11 is stopped, and the receiver tank is changed to
the tank 6 for the naphtha from the tank 4 for the crude
oil (step S14).
Moreover, after the receiver tank is changed to the
tank 6 for the naphtha from tank 4 for the crude o0il, the
20 discharge of the naphtha 3 from the inboard tanks 11 is
restarted, and the naphtha 3 is stored in the tank 6 for
the naphtha (step S15).
Next, the crude o0il 2 needs to be transferred.
However, in this stage, the naphtha 3 remains in the piping
25  53.
Therefore, in the same manner as in pushing out the
crude oil 2 remaining in the piping 53 by the naphtha 3,
this time the naphtha 3 remaining in the piping 53 is
pushed out into the tanks 6 for the naphtha by the crude
30 oil 2.
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naphtha 3 is set. 1In this case, the discharge stop position
10 of the mixed fluid 7 is calculated from the concentration
curve 1in accordance with the mixed crude oil amount, and
the discharge of the crude o0il 2 may be stopped so that the
mixed fluid 7 stops in the stop position.
In the present invention, the calculation of the
15 crude o0il remaining in the piping, the comparison of the
calculated remaining crude o0il amount with the measured
crude oil amount, the flow analysis of the mixed fluid, and
the like are performed by a control apparatus (not shown).
Additionally, the control apparatus may also use the
20 flow analysis result to automatically control the
opening/closing the pump 12 and valves 51, 61. In this
case, the mixed amount of the crude oil 2 into the naphtha
3 can be controlled with good precision.
When the valves 51, 61 are of a manual type, an
25 operator opens/closes the valves based on an instruction of
the control apparatus.
Moreover, when the amount of the pushed-out crude oil
2 or naphtha 3 is measured by the fixed scale 42 or 62, and
the amount of the naphtha 3 or crude o0il 2 discharged from

30 the inboard tanks 11 is calculated from the measurement
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10 1000 k1 of the guantity indicated by the fixed scale, the
measurement result may be inputted into the control
apparatus. In this case, the flow state of the mixed fluid
7 can be known with good precision.
The preferred embodiment of the present invention has
15 Dbeen described, but the present invention is not limited to
the above-described embodiment.
For example, the present invention can also be
applied not only to the VLCC but also to a ULCC as a crude
0il tanker much larger than the VLCC or a crude oil tanker

20 smaller than the VLCC.

According to a carrying method of naphtha of the
present invention, since a crude oil tanker having an
inexpensive carrying cost can be used to carrying the

25 naphtha, the carrying cost of the naphtha can largely be
reduced, and a prime cost of the naphtha can be lowered.

According to a transfer method of the crude oil and
naphtha of the present invention, the crude oil tanker is
loaded with both a crude oil lot and naphtha lot, and a sea

30 Dberth to piping exclusive for the crude oil are used in
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land tank from the crude oil tanker having carried the
naphtha via the piping for the crude o0il, the mixing of the
crude o0il into the naphtha (contamination of the naphtha)
can be suppressed to be not more than a level usable as
material naphtha.
10
Industrial Applicability
The present invention can also be applied, for

example, to a railroad car with a tanker, car, airplane,

and the like, in addition to the tanker (ship).
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2. The carrying method of the naphtha by the carrier

15 according to claim 1, wherein said step of washing the

inside of said carrying tank for carrying said naphtha

includes steps of washing it with the crude oil.

3. The carrying method of the naphtha by the carrier
20 according to claim 1 or 2 wherein said carrier is a crude

0il supertanker exceeding 100,000 deadweight tons.

4. The carrying method of the naphtha by the carrier
according to any one of claims 1 to 3,
25 wherein the steps of designating carrying tanks include
steps of avoiding said carrying tank connected to a drain
for draining the crude oil in said piping to designate the

carrying tank for carrying the naphtha.

30 5. The carrying method of the naphtha by the carrier
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30 while said piping is connected to a tank for the crude oil
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(5) restartlng the discharging of the naphtha or
15 crude oil from said carrying tank after changing said tank,
and storing naphtha or the crude oil into the tank for

naphtha or the crude oil.

9. The transfer method of the crude 0il and naphtha
20 according to claim 8, further comprising the steps of:
analyzing a flow of the crude oil, the naphtha, and a mixed
fluid including the crude oil and naphtha in said piping;
and using the flow analysis result to determine a timing at
which the discharging of the naphtha or crude o0il from said

25 carrying tank is stopped.

10. The transfer method of the crude 0il and naphtha
according to claim 8 or 9 wherein the step of calculating
the amount of the crude oil or naphtha remaining in said

30 piping beforehand includes the steps of using at least a
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temperature, density, or specific gravity of the remaining

crude o0il or naphtha as a correction element.

11. The transfer method of the crude oil and naphtha
according to any one of claims 8 to 10, further comprising
the steps of: using a fixed scale of said receiver tank to
measure the discharge amount of the naphtha or crude oil

from said carrying tank.

12. The transfer method of the crude 0il and naphtha
according to any one of claims 8 to 11, further comprising
the steps of: changing the discharge speed of the naphtha
or crude oil based on said flow analysis result, when
pushing out the crude o0il or naphtha remaining in said

piping into the tank.

13. The transfer method of the crude o0il and naphtha
according to claim 12, further comprising the steps of:
changing the discharge speed of said naphtha or crude oil
immediately after starting the discharging of said naphtha
or crude o0il and immediately before stopping the

discharging.

14, The transfer method of the crude oil and naphtha
according to claim 13, further comprising the steps of:
rapidly raising the discharge speed of said naphtha or
crude oil immediately after starting the discharging of
said naphtha or crude o0il up to a predetermined discharge

speed.



