1 Carrying Method of Crude G| and Naphtha by Dirty/Crude Ol Carrier, and
Transfer Method of 5 the Crude: G| and Naphtha fromthe Carrier Technica
Field The present :invention relates to a nmethod of using a dirty/crude oi
carrier such as a crude oil tanker to 10 carrying crude oil and naphtha
.separately and a nmethod of transferring crude oil and naphtha to a | and
storage tank fromthe carrier. Background Ait 15 As a carrier for use in
carrying oil, in general, a tanker has been used which can carrying a

| arge anobunt of oil at once. Mreover, the tanker includes: a dirty oi
tanker (carrier) for carrying the crude oil produced froman 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 products such as gas oil. For the crude oil tanker for carrying
the crude oil, a very fargeiey Li‘@%t}égﬁrﬁpﬁrc{%@@ll and pEmishaidst, and it

25 is high in carry e C C arries 20 t ons_or | ess a
“big termnal is provilgjeﬁ %f&ég‘? (g ](C: é%rrjr?r’ |%ncgq¥lféfrﬁﬁ‘?r f%errr&cor%d) oi |

supertankers such as thep\ Igg sifle FhemPLRE ERrggpgral ports
and harbors§ 30 Therefo(rEgg E?UH% 0?9?%8@ er 'S Ergught al 5n95|de a2
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 buofechnical 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 usé in carrying oil, in general, a taﬁker
has been used which can carrying a large amount of oil at
once. Moreover, the tanker includes: a dirty oil tanker
(carrier) for carrying the crude oll produced from an oil
field and fuel oil; and a clean oil tanker for carrying
20 clean products (white o0il) such as naphtha, kerosene, ahd
light o©il, 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 oil supertankers such as the VLCC to
come alongside the pier in general ports and harbors,

30 Therefore, usually, the tanker is brought alongside a



in the vicinity of the harbor, the crude oil is unloaded. 5 Mreover, after
the crude oil tanker arrives at the sea berth of a destination, a piping
is used to transfer the crude oil to a crude oil tank on land froma tank
of the <crude oil tanker. On the other hand, in general, the clean oi
products 10 is carried by a clean oil prodycts carrier. Wen the clean

oil tanker arrives at the sea berth of the destination, a piping for the
clean oil products is used to transfer the clean oil products to a |and

clean oil products.tank froma tank of the egn_oil _products carrier. 15
However, the c% gﬁ%gﬁﬂ Fgﬁkgﬁrggcﬁﬁ?ggéngo?aikggc?eﬁﬁap%?¥g%r_ cts has a
maxi mum | oad capachtyeAf 140¢08Q0sk9, 108, PRO LPRSe 80 £ CRRTYiHG amount in
one sailing is small. Mreover, a carrying cost is expensive as conpared
with the crudepaikrhankeelyThenefer ehewbenkéhei sl gedred | oo taNKes buoy
exclusive for the clean oil products is used, a ratio of a carrying cost

in a clean oi | 1pr Bacvscpnity p§ thegharhrs tlesutriede okl problrelnadeat. one
of prime cpst _cannot be ¢ in sone case, the crude oi

M educeg. Mor over,
tanker havPng M95°PE5EnedTtRE §BS Bﬁ?ﬁﬁ ?%_c%%%%%?e@F?%F??m?qa. t¥itk built
apart fromt hebéf‘@ﬁegfu§u§ 5¥i9¥t§81¥ie:]53| EF%{%iI?{ﬂajt_gr s Ol ¥, qy)‘]‘ar{g’iﬁexp'iﬂ"{eng for

the crude oil, and the exclusive pip ansferring clean 0Oi
products (suchcagdsapbihe) hschede bDBtBdhedn | Tuddi sramse cddiersr has been
a demand for the 30 transfer of clean oil products to the tank on land via
the 3 piping fondeheitruamkerl. The clean oil products is one of refined

materials obtained in a process of oil, refining,'and further
On the other hand, in general, the clean o0il products

10 is carried by a clean o0il products carrier. When the clean
0il tanker arrives at the sea berth of the destination, a
piping for the clean oil products is used to transfer the
clean oil products to'a land cléan 0il products tank from a
tank of the clean o0il products carrier.

15 However, the clean oil tanker exclusive for the clean
01l 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 oil products is used, a
ratio of a carrying cost in a clean oil products price is
high. This results in a problem that one of prime cost
cannot be reduced.

Moreover, in some case, the crude oil 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 o0il, and the exclusive piping for
transferring clean oil products (such as naphtha) is not
installed. In this case, there has been a demand for the

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



distilled, or used as such, when it is not necessary to 5 performa
distillation treatnment. The clean oil products is used as raw materi al

cl ean oil products of an ethylene manufacturing plants (thermal
deconposition plants) or an aromatic series manufacturing plants.
"Moreover, the material clean oil products i 10 requested not to contain
nore than a given ratio of heavy conpounds. Furthernore, the "given ratio"
means the ratio of heavy conpounds contained in the clean oil products,

which is deternm.ned pLreat apability in the ethylene 15
nanufacturing% Paﬁ@rfb hernaFragg gsltion plants) or aromatic series

manuf act uring plant g thLaspegt pEBth%s B@aé{MeCQEpQEPgﬁedQFPQEéP{ do the
above-descri bed request, however,” when one piping is used to trans er the

cl ean oi |l prodbtbined0iand plrudesel bfi aibatehesingheastiugderohdris m xed in
the clean oil products. As a result, the clean oil products contains heavy
conmpounds sucRig§itReder gdeusict BA au@brtﬁhﬁn thtie @@tanﬁ¢@®%arYammo and

cannot be used as the teri cl ea r oduct s ess e distillation
treatment 3s ¥5° QFFOP &St*ﬁiﬁEFBPe T t?g "Has ﬁ’ produgts is

techni que ToLebEANST BLLI A «EP???ngSa Jalf‘%rcg&?@{'sobf 25 OUEL o W T hout

m xi ng the crude oil wth t ean 0| , or with a nim zed

m xed amount @hntfieceuudiagopland® Ft@ammsdammﬂtloﬁ her£nthayvesbegn
proposed several 4 techniques for transferring the crude oil and the cl ean

oi | productsaﬂpmht@ﬁeSprpeﬁgmaﬁ@faeR@npm@ pkantechni que of a met hod of

carrying the Moreover, the material clean oil products is

10 requested not to contain more than a given ratio of heavy
compounds.,

Furthermore, the “given ratio” means the ratio of
heavy compounds contained in the clean o©il products, which
is determined by a treatment capability in the ethylene

15 manufacturing pldnts (thermal decompbsition plants) or
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 o0il 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 oil in a certain
ratio or a higher ratio, and cannot be used as the material
clean o0il products unless the distillation treatment is

25 performed.

Therefore, there has been a demand for a technique
for transferring the crude o0il and clean o0il products
without mixing the crude oil with the clean oil products,

or with a minimized mixed amount of the crude oil.

30 From this viewpoint, there have been proposed several



clean oil products with a pipeline for crude oil has been 5 proposed in
Japanese Patent Application Laid-Open No. 2001- 108200. This technique
conprises: carrying the lot of clean oil products held between two |ots of
condensate including head and tail |lots of condensate via the pipeline for
crude 10 oil; and recovering the lot of clean oil products at an outlet of
t he pi peline, when passing through a boundary surface of head
condensat e/ cl ean oil products or before substantially conpletely passing

h h the b 3 f [ f cl
01 118 pr oduct S8 1 HSShdone i Ao b 1 AR, S B8, SRE Bedh, Paffy

appears. Moreqvesdudtl Wiith (B Hi@Heg.t 0 use the pipeline whose total
| engt h ext ends about several hundreds of Kkiloneters to transfer the crude

oil and clean oil 2CFdqr etuatd,e,a a itndahg itoer efovemethed of ohreleas ohe
products is determned by colorinmetry or specific gravity neasurenment of
a transfer fluiEarHeWdy &rodpsds tHdh acpirgddngederi bsddenothehdaphaese

Pat ent Application Lajd- n _No. 2001-108200.i.s _used to,25 transfer

rude of | and 1SRG HrproRatese’ CHeeRtoRRBreRrE e dedd 85°E Bpecript-
partition agentggidierefore a transfer step becones conplicated, and
further it is necessary to newy dispose a recovery apparatus of
condensates. This i mMrieaseshhhieueosbmprdseesubbsriying 88eplobl em thaint he

technique is not practical. 5 Mreover, in this technique, since the
boundary of t K& lcpg@eugitls heddchesmwesinl tppodatssofscdatenai hedihyluding

colorimetry of, SRECh €.972YLLY TRasurgment of Jthe franstel. ne for crude

10 o0il; and recovering the lot of clean o0il products at an
cutlet of the pipeline, when passing through a boundary
surface of head condensate/clean oil products or before
substantially completely passing through the boundary
surface, and when a boundary surface region of clean oil

15 products/tail condensate appears or aftervthe region
substanfially appears.

Moreover, in this technique, to use the pipeline
whose total length extends about several hundreds of
kilometers to transfer the crude o0il and clean oil

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

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

25 transfer the crude 0il 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.



fluid, it is inpossible to precisely obtain the timng to 5 change the
receiver tank. This results in a problemthat the crude oil anmount to be
m xed in the clean oil products cannot be mnimzed. This probl em becones
remar kabl e as the pipeline (piping distance) |engthens. Additionally, it
is al so assuned that solutions (such 10 asswater) described in Japanese
Pat ent Publication No. 1981-21960 are used as the special partition agent
for separating the clean oil products and crude oil to transfer the clean

oi | products(such asMQ?Q%?%ERiﬁﬁgﬁ?%ﬁgEé%ﬁﬁiﬁhé(”?iﬁégeéﬂé“%%dﬁdaryH%Hpver’

also in this case, a pro ranster step i s conplicat ed.

The present inygpatipiddasi besid deved wpedl i girodiensd dey ald nifndd®y the
above-descri bed problens, and a first object thereof is to provide a
carryi ng net hodobdroheany ovt e qi biduod 1sa vk wmes ar aarrty iofy tées tt redh stee:
clean oil products can |argely be reduced and it is easy to reduce a prine

cost of the clEARidi | 1hrbRiuEiROS MVt  PreGiacnd Bhjadet tihe témprevitee a
transfer th crude oil. and clean @il. products i.n which one 25

pi pi ng can%ﬁe %@%ﬁg?cF??aﬁ%?%ﬁvﬁﬁmf%ﬂ bﬂq§%F 6?8&3%?513n8 BFﬂage%iFth a
storage tank f{Rm ar&dd 'yi DA 1th 1 Glie%d Wi R Ui oqayp§fgaﬁb%'s

partition agent for separating the crude oil. 30 6 Disclosure o

| nvention To acdmmevie hdeniriimstzeahj eThist beobivanbeconkst hemapkalstdtas the
invention has noted that a carrying cost of a crude oil tanker is far

i nexpensi ve asPtRfpEtRdRiRING Eatayiqry Fedsghests.a cl ean oil tanker for

excluSiver Carryir“%éé¥%ionally, it is also assumed that sclutions (suéh
10 as water) described in Japanese Patent Publication No.
1981-21960 are used as the special partition agent for
separating the clean o0il products and crude o0il to transfer
the clean o0il products(such as naphtha) with the piping for
the crude oil. However, also in this case, a problem is

15 that the transfer step is complicated.

The present invention has been developed in
consideration of the above-described problems, and a first
object therecf 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 o0ll products.

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

25 piping can be used to transfer the clean oil 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



napht ha. Mreover, the naphtha is further distilled for use as a raw
material in other petrochem cal products, and is therefore requested not
to contain a given ratio of or nore 10 heavy conmpounds. The inventor of the
present invention has noted that a m xed ratio of the heavy conpounds can
be set to be smaller than a given value angl then the naphtha can nmaintain
given or nore properties, and has thought up the present invention in

whi ch the naphtha is | oaded into an 15 inboard tank of the crude oi

tanker_and caﬁykg tm%&ﬂ?%%t%5¥@ EQ %he i nvention accoyding to clainllh
there is provided a carryirng nme od of the napht ha using a carrier which

carrying crude oil, 1eORRHi%RY thie r3taprs oBfjectdeshanahi8gidt beagie some of
a plurality of carrying tanks 20 disposed in the carrier as tanks for
carryi ng the napsca; inweshiing hhe nopsiedetabtt hecearyyhggedankof o €aldyi ng
the naphtha before |oading the naphtha; and draining the crude oil from
at | east a pi plidg temkerie icafprire i NgHPER§1VEadPngooParafl| vaklh ny eFrthing

napht ha to_l oad or |L.oad the naphtha. 25 In this cas according to claim
2P the car Pyl MGt o GLoEk: Pying “DRETABR FACHAG BE T HeehEa bP CHIS or ude
oil. Since the gairying tank is washed beforehand, much of the crude oi
and sludge remaining in the carrying tank can be renoved. A detergent for
excl usi ve use and seswabeerpayhe3faphshabgsusedth&ovevetil whenfdheaiddsige

of the carrying tank 7 is washed with the crude oil, the remaining crude
oil sticks te@ the makerinadl Enanthbsot perrothehecelr pydddctankand However ,

t he anount of the renaining cguge o%l is remarkably small as conpared with
the anount of RESHIPRt REIBSPEEHeBFntPhECRER+Yi AgIt Bk, TalnP £hi%ed 3R i o

of the CQng heavy compounds. The inventor of the present invention has
noted that a mixed ratic 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 oil 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
0il from at least a piping on the carrier during loading or
unloading of the naphtha to locad 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 oil 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



oil can be set to be sufficiently smaller than an allowable value. In the
-invention according to claim3, the carrier is a crude oil supertanker
exceedi ng 150, 000 deadwei ght tons 10 in the nethod. The crude oil
supertankers such as a very large crude carrier (VLCC) and ultra | arge
‘crude carrier (ULCC) can carrying a |large amount of the crude oil and
napht ha at once, further a carrying cost is inexpensive as conpared 15
with the tanker exclusive for the naphtha, and it is therefore possible to

| argel y reducef%%%%cgwa& COgd &Fu hcg Papéﬁé‘%eé;{at'lnﬁ% lnyeat Lo

91
according to ¢ he carrying connecte drain f of drai ni ng

the crude oil &f08ks 20 ties piphed Waslﬁvé}icﬂﬁlfbttaﬁd dihe nealdayirjdntanknkor
carrying the naphtha is designated in the nethod. In this manner, since

t he napht ha i shpwewent ethd ramculbei oy the edenw i iche radgde 1di Lisi n t he pi pi ng
during the draining of the crude oil in the piping, the amount of the 25
crude oil ni xeteNi EFrkhe Fopht S R 9% dUddd.then apwentneénthennaebshdi ng

to cIa|m5 to, | oad, the apht t hod S l.ow adln the
napht ha " a® o SRR a1t vHI R Er gt Ty GG TEoRE: FAbS Bl REnGRark
bottom of the GafrydNg,d ak i N s%ifflr&%rﬁtlya%m%@rﬂa! $Haft éaeanmgb%el y
after starting the loading. 8 Moreover, in the invention according to
claim®6, to untaiadthe naphtha, the net hod conprises: unloading the
naphtha at a speed at which the crude oil residue sonetinmes renmaining in

t he bottom of the cdiyilfy tramatiipmaca®rstiingr §¢. claim 3, the carrier is

a crude oil supertanker exceeding 150,000 deadweight tons
10 in the method.

The crude oil supertankers such as a very large crude
carrier (VLCC) 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 theltanker‘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 oil 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 ©0il in the piping during the
draining of the crude oil in the piping, the amount of the

25 érude 01l 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 manner, the anmobunt of the crude oil mxed in the naphtha can be
reduced as nmuch as possible. In the invention according to claim?7, the

met hod further conprises: determ ning the nunber of the carrying 10 tanks
for use in accordance with a | oad capacity of the naphtha; and designating
the carrying tank for carrying the naphthagso as to inhibit a center of
gravity of the crude oil tanker from noving because of a difference in
density or specific gravity between the crude oil and naphtha. 15 In the

m xed | oadi ng of the il.an a . yrent,. of ot nter of
gravity of the crudeMgﬁggs?ghké? g§8t££%§?¥%%égﬁggﬂ¥ﬁﬂ? %ﬁt%}%ﬁhggecPfic
gravity betweanlbhe €rddeaphthandiRaphtfidodasod®rRad aken ddttidg the

consi deration. When the carrying tank is designated as in 20 the invention
accordi ng to chapntlia theacepted af @ghiowhtihe camdee dinhidddietis somertierg.
Even in the m xed | oading of the crude oil and naphtha, stable sailing can
be secured. TorFEATRYRItHR SRedhetbbeet, the @ywend ok ilft &ndi ve
researches, th tip¥%&tors of the present 25 invention have carried out a
flow anal ysis (sSonetimes hereinafter referred to as "fluid anal ysis") of

crude oil, naphtha, rangh i xgghidMi depdcdpslifg die vy ydg Qi 'oiqngtixeéptﬂhha
inthe piping in atinme when a piping for the crude oil 1s used to
alternately trensfraphiies naphtiba sathordides 30adi lad @pdshe bdieqr age tank from
the carrying tank. The 9 inventor has found that a transfer nmethod can be
used based on the fibvFkmalyssntion taeamiding Ke wdphrhd.i fhe seghedf or
inhibiting the cont am nat wWith the crude oil wthout

ht ha f bei
usi ng any spec$é§¥hﬁﬁEEQ%ég?%é§§h,eQﬁﬁfuguﬁﬁé%%ﬁhﬁwgpgﬁ Prie thFeSBREYING

inventionip 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
oil tanker from moving because of a difference in density
or specific gravity between the crude oil and naphtha.

15 In the mixed loading of the crude oil 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 oil 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
01l is used to alternately transfer the naphtha and crude

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



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 the naphtha, it is possible to carrying the 10
napht ha together with the crude oil with a |arge-scaled crude oil tanker.
As conpared with the carrying with a conveptional naphtha ship, the
carrying cost can largely be reduced. Concretely, for a transfer nethod of
the crude oil 15 and naphtha of the present invention, according to claim

8, thereis p i tﬁgg f f i i n t ha
with one pipi n{gr?‘%/éo_ a(grsfr(l)ﬁge _ acgktkgér%;]nsaga({:dag’rk%y% E%t?{éjgﬁ%at%h%engl{%%gd%ggeg
conprising: (lon Usidgridie plpghd o dliseharas the Raphidhd oh 20 sekwde roil

to the storage tank fromthe carrying tank, while the piping is connected
to a tank for idteilertudes dile orapinaphtfhagm (B)ircalcultamingtad advhnthef the
crude oil or naphtha remaining in the piping via which the carrying tank
is 25 connect &L ide tHiel SHGMRE tHhik Delbr etingitd:a | PRrdiddrar gosgtt handapht ha
or crude oil fromthe arryi.ng tank, .and _neasuring a discharge anount; (4)
st oppi ng tﬁe JF?%H&H&%%}%#1?ﬁgﬁﬁﬁﬁﬁﬁélovﬁﬁiﬁﬂ§'oiI fromthe carrying
tank and changing a fRGRIMET dANK fikn 39 drhe itsa%lﬁlfyorthtehgigaag_t g OEREr ude
oil fromthe tank for the 10 crude oil or naphtha, when the discharge

anount of the cmaphtdid Gretorasde tdid dmela tdid camkeimgntiankel $ank on
substantially the same as the pre-cal cul ated amount of the crude oil or

napht ha remai fiafgli mchdhsinsi Ag tatd the Brolestiyeriugg rhpidbsénar gi ng of
the napht ha O%ransferring the naphtha, it is possible to carrying the
10 naphtha together with the crude 0il with a large-scaled
crude o0ll 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 ahd naphtha of the present invention, according to claim §,
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 o0il 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 oil 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 oil from the tank for'the



crude oil fromthe carrying tank after changing the tank, and storing the
naphtha or crude oil into the tank for the naphtha or crude oil. 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 actpon, and. the anmount of the
crude oil mxed into the naphtha can effectively be reduced. Moreover,
since the special partition agent for 15 separating the naphtha and crude

oi | does not hayad gibeo unedyctile L4AASLEE SLeRneRRcDEnshD! LETede N the

i nvention according to c t e met ho conpris analyzing a fl ow of
the crude oil naphehaapht baudeand 1a rrbxedht! ehdriynghuding ie crude oil and
naphtha in 20 the piping; and using the flow analysis result to determ ne
a timng at mhubhtah§ldﬂéyhahglﬁgmefthehﬁaphehaabcutaUdé apdhnt romMm the
carrying tank is stopped. In this manner, the nixed anpunt of the crude oi
in the napht RAU€&n°p €6nPPBPFEé %FWﬁlﬁéBI pretlgi BAP1BGY @@ 25 is

o e 5,7, AR OO R M AR

conmpounds are nlxed e na i'S co

with the heaVMrﬁ@@D@ETd§roﬂnnthEechBﬁ?@hboﬂaﬁﬁcé’fgéﬂgcﬁé’mﬂﬁé MHO, cphgn the
anount of the crude oil or naphtha remaining in the piping " 30 is

cal cul ated behorehandingt theastpathenperatude, oflensnty, tid tatk specithe
gravity of the remaining crude oil or naphtha is used as a correction
el ement in thB2RBERBACT| BrfEsOédse, the flow anal ysis can be perforned

t he di sch m

hapht ha. or brude of 11 FahT L ReoBar PYTRg Park 14S ieab b ebhind rema{niho
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 spebial partition agent for

15 separating the naphtha and crude o0il 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 o0il, 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 oil or naphtha remaining in the piping

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



based on the anount of the crude oil or naphtha pushed out into the

recei ver tank, the discharge anount of the naphtha or crude oil can be
measured wi th good precision. Mdrreover, in the invention according to claim
11, a 10 fixed scale of the receiver tank is used to neasure the

di scharge anount of the naphtha or crude oi{; fromthe carrying tank in the
nmethod. In this case, the di scharge anount 6% t he naphtha or crude oi
fromthe carrying tank can sinply and securely be 15 neasured, and the
timng to chaq?e t he rgceiver t€nk to t he tank_for th%jn%pgyha Qr g{ de oi
fromthe tank TorSRRe Tt ude? Bt tY opt nelphe FA' AR 1 OBt hed W't Aegoda
precision. In;¢hesdpvent on, ALLor dbNde tQudil @i R ke i Rt .hod furt her
conprises: changing the discharge speed of the 20 naphtha or crude oi
based on the flow ana yshBs re€sse | , thaWeTowp UsTH NG idltcadrh @eC Hede olinedOfvi th
naphtha remaining in the piping into the tank. In this case, the crude oi
or naphtha cargbed rreessern ed Foshidxameie, nivkiengtbe thecbaude einpunithit he

25 naphtha_is mininmzed. Moreover, in the inyention according to claim13,
the nethod fu‘”:piehe‘ia i%s‘?“&%rfg&ng&% SARTYE Gpdéd ot S IFE SHEEFRt ha

or crude oil i,ymediatel f i t di_ schar.gi t h or
crude oi'l and |nﬁ%%?% éﬁvgé%ﬁﬁﬁﬁéﬁgééggﬁﬁﬁﬁﬁfﬁﬁ%ﬁugﬁgﬁgﬁﬁﬁﬁﬁ;%%fﬂgghéﬁ%the
di scharge speethi die MapiRar Hark UdhOidi dchaahrngadunmed ahel YIaPETtﬂEl

starting the discharging in this manner, the length of the m xed fluid of

t he naphtha ad crudie @il dam tihe mEigeuIged an the osteet pewed siand the 5 mi xi ng

of the naphtha and crude oil in the piping can be . _
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 amcunt of the naphtha or
crude o0il 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 o0il 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 oil 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 c¢il with the

25 naphtha is minimized.

Morecover, 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.



m nim zed. Mreover, when the discharge speed of the naphtha or crude oil
"is changed i mredi 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 10 crude oil or naphtha can be obtained with good precision.
Moreover, in the invention according to cldi2m 14, the discharge speed of
the naphtha or crude oil inmmediately after starting the discharging of the
naphtha or crude oil is rapidly raised up to a predeterm ned di scharge
speed in 15 the nethadh die tisereass dhedrioredntl wianwhih the gruds; 9il
and naphtha m xed therein can be fornmed in a short tinme, that 1is, the

| ength of the iM xdhrfdad dmofedilst elaphifiterastaetdde toel dischBegphgi g can
be shortened. 20 Brief Description of the Drawings FIGs. 1 is a flowhart
showi ng a prodddur &@amesr, &her ieng thetfodhef mipedpLféséat ofnteat hephtFa G 2

is a schematic¢ _cpnstifuti.gn.di agram,.show n 5 ope exampl e of a_ judgnent
appar at us whi caﬁlcgfftréﬁ%t i% ;II B %%ﬁdé’é?lé‘ﬁdcgé‘t é?n?ﬁ8§%§n€ ud8"8i Fitanker to

be desi dmj h ded, it SLLL ' ker.
PG 3 19 bl ntof 8 EPEIS e P S Garankar Thr P Rikedt Sahi k8 or

t he napht ha ardndmidedi | MoB8oTEES wWhés Bnschesmid fgdl gsdkedi agram show ng
transfer 13 situations in an enbodi nent of a transter nethod of the crude
oi | and napht R@Pa¢éer dirngrudet hélpiesehangadennnediaEeGy Befsra schematd c
flowchart in %Fle enbodi nent of _the transfer method of the crude oil and
napht ha accor di'fig 1 5C8 8RBIpr EBEnL iAGENtPoRNange the receiver tank to

the tank for the naphtha or crude o0il from the tank for the
10 crude o0il or naphtha can be obtained with good precision.
Moreover, in the invention according to 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 oil 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 bé 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 consfitution diagram showing
25 one example of a judgment apparatus which automatically
judges and determines a crude o0il 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



FIG 6 shows schematic diagranms of a mxed fluid in a piping 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 oi

remai ning 10 therein, and (b) shows a sectional view of a state in which
the crude oil is discharged into the piping3wth the naphtha remaining
therein. FIG 7 shows a continuity equation (1), nonentum equation (2),
tur bul ence nodel equation (3), and diffusion 15 equation (4) for anal yzing

a flow state ofi thhe RrRsant anekheduRBht BrGa 8rshawersabensli §rdiggranms of
an analysis exanple of the flow state of the present enbodi nent, (a)

shows an anal ysiwienaddl adidageghi-handcebydiéhgwsoatgeaphe@@nt ndheaht hgna
change of a discharge speed (flowrate). FIG 9 is a graph show ng the
transfer state of tHdG-chudé i FchrBahaphthavahartndnchbengmaodinest epf

anount to a transfer tinme in the an Si s exa e of the present ,
anbodi ment - 2878 GrAE Y HeRPaAnobT CHECBREGRT Pat: BRUCHFTBEER O FiFEing
napht ha concenty at.i.o i i Lon. a piping length direction in the
anal ysi s egangFe%ﬁﬁ ?ﬁ%sg%gsgﬂyéﬂgl %dinent. 30 Best Mvde for Carrying Qut
the Invention 14 Pratersednewbodinenhsief di Aerenesent imvesti oy iy be

descri bed hereinafter in detail with reference to the draw ngs.
[ Descri pti on ®fipcagr yinghkeenbdiliseRt @flthe mrébemchanventiencafalyi ng
met hod of the _present inyention, , _
shows a sectional view of a state in which the naphtha is
discharged into the piping with the crude oil remaining
10 therein, and (b} shows a sectional view of a state in which
the crude o0il is discharged into the piping with the
naphtha remaining therein.
FIG. 7 shows a continuity equation (1), momentum
equation (2), turbulence model equation (3), and diffusion
15 equation (4} for analyzing a flow state of the present
embodiment.
FIG. 8 shows schematic diagrams of an analysis
example of the flow state of the present embodiment, (a)
- 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 oil 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



First, a crude oil tanker for a m xed |oading of the naphtha and crude oil
i s designated based on an amount of the naphtha or crude oil to be carried
and a destination 10 port of the crude oil tanker (step S1). In this case,
a conbination of the naphtha and crude oil by which a carrying cost is
nost inexpensive is selected froma pluraljigy of conbinations, so that the
crude oil tanker may be designated and the anpbunt of the naphtha to be
| oaded 15 nay be determined. Additionally, for the crude oil tanker
having a possibility 1 X846 i ]ﬂ%rg{}ma rude.oihl, to
prevent early COI‘I‘OS?%%’]féO ec%nrrponed}ll?{gém%!tjccﬂjf aJtésmeg tan andl/rlgjr&ggggcﬁllg%
because of a dbéf@EePEREd hdronReifias hetaren it he tof udageichcandonapht ha,
t hese 20 conponents may be replaced with conponents which do not quickly
or easily corraddevbygshe naphtha and crude oil. The designation of the
crude oil tanker and the determ nation of the anobunt of the naphtha to be
| oaded in thelkesrieiriton sikdraidani ik Mafh6itdt ed usi ng j udgnent 25
apparat uses such as arcompuler; HlGo2 s & schamyie canshituti-op,di agram
showi ng one exanpl e of" a judgnent apparatus whi ch-aut’omatical 'y ~judges
and determ nesﬁjgegér;@eirg}gngiekg{(_er to be designated and the anount of the
naphtha to be 1oaded in the crude oil 30 tanker. 15 A judgnent apparatus
21 includes: an i nplimgghs 22 wlechids tankeybdard af arixiegpubbthggao€athgi ng
plan of the crude oil and naphtha; a sailing situation nonitor neans 24
to nonitor saifdmy-ha tand | ofoidodSesiesd dwatee Higeel eanaB amPuntnRérs; a
' ﬁ‘gﬂ{ wite means Radal ' HdL3dat e st N9 PLan LRLiedLELg the
10 port of the crude oil tanker (step S1l). 1In this case, a

combination of the naphtha and crude oil by which a
carrying cost is most inexpensive is selected from a
plurality of combinations, so that the crude oil 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 oil, 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.



sailing situations of the crude and clean oil tankers with respect to a
dat abase 25; a processing neans 26 to judge and determ ne the crude oi
tanker to be designated and the 10 anmount of the naphtha to be | oaded from
the carrying plan and sailing situations of the crude and clean oil
tankers; and an output nmeans 27 such as apyinter and display to output a
processing result of the processing neans 26. The sailing situation nonitor
means 24 successively 15 transmits the sailing situation tel egraphed from

the sailing crude d. cl ean oi| nker the read/ wit. a 23,.,and
wites the situati O?\Zg ?lﬁd? %ntaa?p %Eaégg.é_ﬁhlem éjtcge%’dsgnzé?lgtggr @%a{l?pg%_ and
nanes of the pessessed gdides Aandr&l el @i i dANKeI=Sri9RdiIgncapabhki ties
20 of the crude and clean oil tankers, the current sailing situations
(current positcomde dest iaad imaphtgoxt oHfscialing sdstiandtoed ricinde caf masnsvak,
and the |like) of the crude and clean oil tankers inputted fromthe sailing
situation nont® grOmEENS L1 kit ewiil @ toforpe rqfo diqs SasHsec CiroAs, 2aAdcesan
further the next. carrying plan inputted from the input., neans 2 arrying
tons of the critie GRS HantiHil Mt NP CoTiteoPof Sehe PGy of
and naphtha), .desfjnati i £ N ikek. obhg,ar pressi ng
nmeans 26 deter%1ne§h?ﬂé£%$hd§ﬁgﬁ§£ 0c eéﬁ oir&?ghbgrs by mhpch t he
carrying i s possibire;idithbtancorsange: Widid hedcankeinngipl aankasedwonnt he
sailing situations stored in the database 25. Mreover, the processing

means obt ai ns téwperipum ofdattebamphitiva aMpircice ssanchackoadéd fropvdae
carrying capability of the 5 determ ned crude oil tanker and %QS ampunt of

the crude oil 2% ARy T Ay itRgKsrake be designa and the
10 amount of the naphtha to be loaded from the carrying plan

and sailing situations of the crude and clean oil tankers;
and an output means 27 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 o0il 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 pericdic 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 o¢il 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



Subsequently, the processing neans 26 considers the supplier (port of
call) of the crude oil and naphtha indicated in the carrying plan,

cal cul ates/obtains a total 10 carrying cost of the crude oil and naphtha in
the carrying plan, increases/decreases the anbunt of the naphtha to be

| oaded if necessary, and determnes the crudke oil tanker and the |oad
anount of the naphtha so that the total carrying cost is nost inexpensive.
15 The crude oil tanker for also carrying the naphtha is determned in

this manner, fyrtbelahbe Poth OheCahlrangy fide 1seddw e tofe td2a 16HYde oi

tanker and clean oil tanker are determ ned, and these are outputted to the
out put nmeans 2¥tsathoms $tberekd siphayhe 20atflens< HEd cr Udeeovkrt anker for al so
carrying the naphtha is determned in the above-described procedure, an

i nboard tank tBrpecfdhted9Rth eheahaphtirr FROHEXICT ddsi girriddar MEica
plurality of inboa%d janks d%s osed in thﬁqcrude oiLt;an Ehbased on the
anount of the ﬁ%%h fa ¥o e%S SRR, %e%af@f epg §f§p.ahﬁllé 3 9% "% chemati ¢
plan view of agCfufigi Qi cSURETEANKen BUEM s ML anRntaloTo t6@r brupg bhe
naphtha. A crude oil tanker 1 includes a plurality of inboard tanks 11. A
naphtha 3 is dtéfies epdrfiomicy utee addr2yinmg I density (or specific gravity,
described as the density in 17 the following). Therefore, when the naphtha
3 and crude oil 2 afedatenbhdedmdredadHidg imedns Aécesvaryers Lbad t he

naphtha 3 w th good, bal ance nof to caus trouble in the sailing of the
crude oil 1 ankeiPRILSE FIETE Shaval thats (HE (P& s Foaded theo 1ive of

the plurality fﬁdiég¥5ﬁc&ﬁaﬂ%§ éérr&fh&rﬁié“f”@éﬂ%uf&%%s/obtains a total

10 carrying cost of the crude o0il and naphtha in the carrying
plan, increases/decreases the amount of the naphtha to be
loaded if necessary, and determines the crude oil tanker
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 o0il tanker and clean oil tanker
are determined, and these are ocutputted 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 riext
designated from a plurality of inboard tanks disposed in
the crude o0il tanker based on the amount of the naphtha to

25 be loaded (step S2).

FIG. 3 i1s a schematic plan view of a crude oil
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 différent from crude o0il 2 in

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



i nboard tanks 11 for carrying the‘naphtha are denoted with code N, and the

i nboard tanks 11 for carrying the crude oil are denoted with 0. Moreover,
VWBT denotes a ballast tank. 10 As shown, the inboard tanks 11 for carrying
the naphtha and the inboard tanks 11 for carrying the crude oil are

designated wth good bal ance fromside to si@de 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 inmmobile as

possi bl e. Additi.0 ; t i nbaard tank, ' ssi hi L hat.
the tank is degflgng?g%ﬁ%ﬁggfrgﬁﬁhe nap(%'t ha, ah%]\a{:'lcgl%ﬁglt@%a? %éldr %%Pgtgegal
wi th anot her packiragbsuhhlasddBRahdl £k eedPul Bdi enesdubhery whilchhcarHodes
little by the naphtha. 20 Moreover, to | oad the naphtha, it is necessary to
drain the crudeaphthpefavhthnggpadthelanpengeofte heawsade toiibleankerthke on
board via a drain., The inboard tanks, 11 connected to the drain are to be
used excl usi veP§Lt+oPItAE tRE ugkUSR | o1 hnbaker ubed bef or ehand from t he

desi gnati om, of 25 t hersnboardodanke, 1c{or gar il ng. tle aphtha, Aen the

i nboard tanks for carrying the naphtha are ‘desSign I'n consi dération of

the differencechd geasilyrybet wveanodhe faphd he andncrude ekliing, | Mgl gauge
di sposed in each 1nboard tank is adjusted (step S3). 30 Moireover, the

i nsi de of the imboard tamks fbl Lar rqgamgy I8y the mapitha dre washedd andht he
remai ning crude oil _or sludge is renoved fromthe inboard tank as nuch as

possi bl e (st epP@). T | R denkAa it dMpdard famicary g Whshedudsi pg lan
e o eSO PO e gt 880 BEL1E" S5L LA
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
ana 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) whi¢h 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
0il tanker 1 on board via a drain. The inboard tanks 11
cqnnected to the drain are to be used excluéively for the
crude oil, 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 oil, a level gauge disposed
in each inboard tank is adjusted (step S3).

30 Moreover, the inside of the inboard tank for carrying



remai ning crude oil sticks to the inner wall surface of the inboard tank,
~but the anobunt is slight with respect to the anount of the naphtha to be

| oaded in the inboard tank, and 10 the amount of the crude oil mxed with
t he naphtha (material naphtha) can be set to be sufficiently not nore than
an al |l owabl e val ue. Moreover, when the remaj@ing crude oil is drained
before the | oading of the naphtha, the anount of the crude oil mxed in

t he napht ha can be 15 reduced. The naphtha nay be | oaded after or before

the loading OfnLheaGhide o5 walLor Cah@aElo0: L paRN G RA 1C1dde Of |

and sludge remaining 1 n the bottom of the inboar are preferably
drained agai n §st@ge Sb3 . rémotdd SF£aE € hé hEn26h 2Ot k of s e raederidi yiiexed
in the naphtha can further be reduced. In order to prevent the m xing of
the crude oil i{®teph®4dhapht ha wherever possible, when the naphtha is

| oaded, the crude oil remajning in the piping of the crude oil 25 tanker

on board is drai ned 17t ot RHeds Mdoalriee t HHRed 1 geany W@?Wfﬁﬁe%ﬁgﬁgaﬁ I
| dy | i h i th - i
(or alrea ¥ Q§9§9&3£§ Iﬁké 5%té¥§%ﬁ%(5¥(%%§%%t?{?<n:%ﬁghgﬁgg %%ﬁ%?gﬁgg

procedure, the preparation for oading of tHe nap _ _

and thereafterydhey S loadiddmof dhe naphthaHdtg dhedesixgnated iphoard
tank is 19 started (step S6). Additionally, in this case, in order to
further reducecndainianpuntudd dile siriudes did thexedhriar wizd Inaphtthae offheéhe
naphtha is | oaded at a relatively |ow speed in an early 5 stage after

starting the |'odtR3s dfatre RitpHie, aminthas 3lHeahdr wddhoitespecs| tdgéhe
remaining in tgm%&%¥té¥néﬁetgg%htha to be loaded in the inboard tank, and
10 the amount of the crude 0il mixed with the naphtha
(material naphtha) can be set to be sufficiently not more
than an allowable value. Moreover, when the remaining crude
oil 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 S$S5). In this case, the

20 amount of the crude oil 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



i nboard tank is not stirred. Mreover, when the naphtha is | oaded slowy in
‘the wearly stage after the start of the loading in this manner, 10
generation of static electricity by friction of the naphtha and i nboard
tank can be inhibited as nmuch as possible, and this is al so advant ageous
in a safety aspect. The | oading of the naphtdha is conpleted in the above-
descri bed procedure. After the conpletion of the |oading of 15 the

napht ha, the naphtha remaining in the piping is discharged into the inboard
tank | oaded wigh;theynaphthaggy and loss is preferably prevented wherever
possi bl e. The naphtha and crude oil |oaded in the above- descri bed
procedure are carri exbdio: idea degt | natiens hyase, 26 cammn tof ydetieh- t anker
(step S7) . Furthernore, when a pressure in the inboard tank rises during
the sailing, wedere nde Fnaprtean over aruwbekoitlo rtowld tie theboapd thank.

This can prevent the |oss of the naphtha by vaporization. Mreover, a valve
for adjusting tﬂfﬁe ‘lﬁ%@lﬁ el%flcfarf%efz%t ihISEAF AW e 5@SsCepdr 88. epRlvhe

destination, el it cr . O [ e | paded. |f
t he napht hg igé‘%)bg%_e tae%'{]gsr er{bgrtg{e lp%%dltﬂ?iéﬁfg ef"laéjz%ih%g, %phgﬁﬁ pht ha
may preferabl yere drivad dinl eaded.udde think 16ASRy @NteRELAkeR o 80
renmovi ng the crude oil fromthe piping on board can be 20 omtted, and the
anount of the igthawerdidank xied riat tde rozapht ha can al so be reduced. Wen the

napht ha i s unl oaded, an eductor apparatus of this ship is used to
conpl etely drain t A®LEaPkha "heemttive Nambdded itadradsdyvelestgr inj hehe

crude ol I 1s 1a9ef ALY /%y MR a B0 90 LRSS RYALESE Pe
10 generation of static electricity by friction of the naphtha
and inboard tank can be inhibited as much as possible, and
this is also advantagedus 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
©il may first be unloaded. If the naphtha is loaded after
the crude oil 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



Subsequently, simlarly as described above the crude oil in the piping is
"drained (step S8). After the piping is filled wth the naphtha, the

unl oadi ng of the naphtha is started 10 (step S9). Furthernore, also during
t he unl oadi ng, the naphtha may slowy be unloaded in the vicinity of the
bottom of the inboard tank, so that crudezy | or sludge remaining in the
inboard tank is not stirred. Additionally, after the 15 naphtha is

unl oaded, a rust proofing treatnent of the inboard tank such as the

washi ng of theoineard drank i thhodde o Ugife Qidudes ANehaRAbl ¥ CREH ed out
When a | and pi pi ng (the pi pi ng di sposed on | and, including a piping

portion extendiamhiti; tdwn sdaderd hrddiotad 20whba tRednephthe s8a)n £HANES! ed
to a ship piping is distinguished for the naphtha and crude oil, the [and
pi pi ng for the’clrhei?‘fﬂ\tqwrrmipp@éfarséﬂ afo tmlooad irhe snapkthao campleluellyand

pi ping for the,crud 0|I sed to unload the crude oil. 25 According
to the presentoitive aﬁ%% ﬁ%BQNQHQE%ﬂ?Oagngﬁpﬁg t he naphtha using the

crude of | tanker vhose. oW Y39 30 i BIPERSh beueAnd LDer pLO" @ an

effect is produced that thé carrying ¢ost o na ha~can ?gely be

reduced. 30 Arcemahet euefihgctnef 1delipesent mAVEeRt 9l bs ShoWRg_4. 1 n the
followng table. This table shows the reduction of the carrying cost in
the nmixed | oadibgeanentayrysngidarly, 660 desnsibbdt Abovaaphtharwiiehoibein

crude oil in a VLCC as the crude oil 5 supertanker. In 2001, the carrying
cost per ton G $§OdFéﬂn?ﬁe(§F@BeS§| tAafiker | thehdpiabiaw $8 I ifldred he

cl ean with the naphtha, the unloading of the naphtha is started

10 (step S59).

Furthermore, also during the unloading, the naphtha
may slowly be unloaded in the vicinity of the bottom of the
inboard tank, so that crude oil or sludge remaining in the
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 oil, the land
piping for the naphtha may be used to unload the naphtha,
and the land 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 oil 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



oil tanker oil tanker for the naphtha. [Table] Carrying unit Carrying

. Carrying cost $/t tonnage cost VLCC $20 50,000 t $1, 000,000 d ean oi

t anker $31 50,000 t $1,550,000 Difference $11 $ 550,000 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 $1 =
130 yen) in one carrying. This indicates that the carrying cost of the 15
napht ha can be reduced to about 2/3 of the conventional cost. Therefore,
accordi ng to time theededtl awiventtizdbde -t he cost reduction of the materi al
napht ha, which has heretofore been difficult, can easily and | argely be
achi eved. 20 Moreovdhiswkahlenehprspihei s8dsrting BﬁIBQIeBarﬁﬁ%%9|§PSBr
product the naph i I a recogni zed,
but the nlxed%gnkg%tﬁﬁf%dhq%%ﬁggg %nﬁ CQQEYlﬁg 8% gp 898 mﬁsggug$|C|ently

bel ow the al h@pﬁ%@ walt%et%e%%ueeel@ylhawsw@@haé%ﬁeIé%a@ggmtl ng 25
the operation of the apparatus. 22 [Description of Transfer Method]

Addi tionaldy, supentth&elrandIpi OO, i Sherotardyistd noests e ftam thes naphtha
and crude oil, the land piping for the crude oil can be used to unload the

naphtha. 5 I n$gRi §ozashe KrBMR ?ééhﬁﬁé{ﬁ@é‘roﬁngaﬁbﬂ’é§¢$3’h_t@<h¥ tipprieani on
Lai d- Open Nos. iog%Q#OSZOO and % %5f§§3ggé andhtﬁgpllcatlon No. 1982-25760

may be used t &8 &F Phe tap nap
[{Table]
Carrying unit Carrying Carrying
cost $/t tonnage cost
VLCC $20 50,000 t $1,000,000
Clean oil tanker 531 50,000 t $1,550,000
Difference $11 $ 550,000

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 carryving 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 Morecover, when the properties of the unloaded
material or product the naphtha were checked, a slight
color change was recognized, but the mixed amount of the
crude o0il was very small, and was sufficiently below the
aliowable value prescribed by laws such as a law regulating

25 the operation of the apparatus.



naphtha 3. In the present enbodi nent, according to the following 10 nethod
-described with reference to FIGs. 4 to 10, while the m xed anount of the
crude oil is mnimzed, the common land piping is used to transfer the
crude oil and naphtha. FIG 4 is a schematic bl ock di agram show ng transfer
"situations in the enbodi nent of a transferopethod of the 15 crude oil and
napht ha according to the present invention. Additionally, a bypass piping,
and the like are omtted fromFIG 4 for ease of understanding. In FIG 4,

t he Iarge-sizeqDgggggPtéghn%gugﬁﬁngfeplMégﬂﬁéxaof i nboard tanks 11 as

carrying tanks, the cru and nap 3 are loaded in the inboard

tanks 11 different femieachilatheihsa that 15h8 pgggggogg apg naphtha are
not m xed with each other, and the tanker is nmobored in the sea berth as

the carrying déesttimguiishedVificgovée, nehbthar gedsczedet anker tie ubamad | y
includes a 25 punp 12 for transferring the | oaded crude oil 2 into tanks
for the crudePdPr8 &RTI ARh§. ciHdenheideqapePthusadvhpyvenbrad phesraphktibruge
52, and piping 53 f nsferring the crude. oil 2.fed fromthe punp 12
are dispoégd. Furthg%n%%g? ggsﬁéngPﬁg?efeuﬁn}%uﬁ?s%%sgﬂp??e%%8%§§§Py. 30
Furthernore, agpstenagent aRks-opeR! 468!l i y0PL1H8PEs 4nd31969104 ,Cr:yrg& oi |
and tanks 6 for the naphtha are disposed on |land, and connected to the tip
end of the pi pubdibatiext BndedoBA-p2hecViminiby wied heotardiss fer 6:nd a val ves
61. Additionally, FIG 5 shows a schematic flowhart in 5 one enbodi nent
of the transfB8rPRERR0d-of the crude oil and napht ha according to the

present invention. ncy et el a xanple in which,the crude oil is .
transferred after th& €he' Brdsedl empodncnt,” dCeoraing €o S following

10 method described with reference to FIGs. 4 to 10, while the
mixed amount of the crude o0il is minimized, the common land
piping is used to transfer the crude oil and naphtha.

FIG. 4 is a schematic block diagram showing transfer
situations in the embodiment of a transfer method of the

15 crude ©0il and naphtha according to 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 oil 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 oil 2 into tanks
for the crude oil 4 on land. In the sea berth, a valve 51,
pressure gauge 52, and piping 53 for transferring the crude
0il 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



naphtha is shown. According to the transfer nethod of the crude oil and 10
naphtha in the present enbodi nent, the crude oil 2 and naphtha 3 are
transferred via one piping 53. Wien the crude oil 2 is transferred to the
respective tanks 4, 6 on land fromthe inboard tanks 11, first the piping
53 is connected to the tanks for the crudezoil 4 (step S11). 15 In this
case, the crude oil 2 remains in the piping 53. Therefore, first, when the
naphtha 3 is transferred into the tanks 6 for the naphtha, it is necessary

to discharge ghe naphth i (WoTH | apd_p u ' in
the piping 53 into thgifgﬁiéﬁﬁbfﬁgﬁéﬁggﬁdg ggro?ﬂe4H%€h%ﬂ?sa%%n%?%%%%%%ion.
Subsequent |y, drhdamurindfcdrie cardde coithe2tienahdi Bg tha Eb@i@@p$®9 33

whi ch connects the inboard tanks 11 to the respective tanks 4, 6 is

cal cul at ed befesttegied (st &peSyiringgyeofusbel Lgnkhedpi pi nija 58ahews ngl t he
closed valves 25 51, 6l.is ﬁvbstantially filled with the crude oil 2. In
this case, a capaci t¥'F4 gﬂpi566535cﬁﬁoﬁé BaPElfBR BYC ablovHea Kol e

(amount) of t cr il 2. q t t the discharge,. the
Valves 100 ot SMEeInent; o3 RSN RAntes B EhRA gBath onf the THbGdR 30
tanks 11, andripecdizselaceaiagount tak phes8aPh Boestisn 24 cdmasiad (shep
S13). The anmount can be neasured, for exanple, using a flowreter connected
to the pipi nges3mpdeasor whgchhéhhecghtie oflaisot vdnefested acecof dihe

i nboard tank 11, or neasuring 5 the height of the solution surface of the
recei ver tank"#PPt8gpd&qEBAYPY, when the discharge anount of the naphtha 3

frOﬁlthe i nboar d taﬂgéo}éiha §8b§53n££§$é e%rﬁ%thod of the crude o0il and

10 naphtha in the present embodiment, the crude oil 2 and

- naphtha 3 are transferred via one piping 53. When the crude
0il 2 is transferred to the respective tanks 4, 6 on land
from the inboard tanks 11, first the piping 53 is connected
to the tanks for the crude'oil 4 (step S11}.

15 In this case, the crude o0il 2 remains in the piping
53. Therefore, first, when the naphtha 3 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 o0il 2 in the piping 53 into the tanks for the crude

20 . 0il 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 oil 2. In
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 inboard

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



sanme as the pre-calcul ated anount of the remaining crude oil 2, the

“di scharge 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). Additionally, substantially the sane anmount is
‘descri bed above. This is because the all owaphe m xed amobunt 15 of the
crude oil 2 into the naphtha 3 changes with the ratio of heavy conpounds
contained in the crude oil 2 and the total transfer anount of the naphtha

3. Subsequent| wezaft@l thecpegesyer tank is changed to the tank 6 for the
naphtha fromtank for the crude oil 4, 20 the discharge of the naphtha 3

fromthe inboard tankaelimbanteskarbedpeasdréde haphétandld,s widled in the
tank 6 for the naphtha (step S15). Additionally, when the transfer of the
napht ha 3 fromfleHEEtgboaPENEERRY 12 Bhespiphey pudp Meawpirime thar geisitted

25 tanker 1 stops. As.described_above ccordin o the transfer nethod of
the crude oil gﬁdangﬁﬁPEéo?ns?ﬁgaﬁ?eggngh%nbékﬁ%kéﬂ?aHKWﬂﬂT tHe MEEFHEHAD i s
di scharged,g th r i LD ng; LN i pi 53 he shed ,out

into the té%ks%P%ngﬁgggoogrE %B%?%le%§ ?%%E%gnﬁ%ﬁgjg%f%%%?gghd%Fﬁ érore
the mxed 25 anmountsebséhieest e Whén 2chdt@; e Apphdlud ean cpef fectivel y

be reduced. Moreover, since the special partition agent for separating the
napht ha 3 and bapdehai B 2rémomheathbot hértabcddes irmotstienternttd aha yused, the
transfer step can be sinplified, Subsequently, the crude oil 2 of the
i nboard tanks §3me as the pre-calculated amourit of the remaining crude

0il 2, the discharge of the naphtha 3 from the inboard

10 tanks 11 is stopped, and the receiver tank is changed to
the tank for the crude oil 6 from the tank for the crude
oil 4 (step S14).

Additionally, substantially the same amount is
described above. Thisris because the allowable mixed amount
15> of the crude oil 2 into the naphtha 3 changes with the
ratio of heavy compounds contained in the crude oil 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 o0il 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 oil 4 by the pumping action, and therefore the mixed



of the large-sized tanker 1 is transferred into the tanks 4 for the crude
-oil. 10 In this case, since the naphtha 3 remains in the piping 53, it is
necessary to push out the naphtha 3 in the piping 53 into the tanks 6 for
t he naphtha. Therefore, the piping 53 is left to be connected to the tanks
6 for the naphtha (step S16). 15 Subsequentidy, the anmount of the naphtha 3
remaining in the piping 53 which connects the inboard tanks 11 to the
respective tanks 4, 6 is cal cul ated beforehand (step S17). Next, the crude

oil 2 is disch f e} i arge amount of
the crude oil %£?§950£ﬁ2%§%r%d&%§?%%Lé%sg. wﬁ%ﬁaﬁﬁgﬂﬁﬁgkﬁgﬁgg anount of the
crude oil 2 fepméhevenpaoss drdd@itksd 11 is substantially the same as the
pre-cal cul ated anount of the renmining naphtha 3, the discharge of the
crude oil 2 fromtheMérdoaed, takess Ithe jspestigpparhrtand arhegeeteifeer tank is

changed to the tank 4 25 for the crude oi| fromthe tank 6 for the naphtha
(step Sig). ATRITIHET def PR EHK 1 LTEhAHGEE 151t He 18Rk 22 PoPthERe

i
crude oil fro t.he t t ' rge e crude oi
2 fron1the%ing%%$% %gﬁﬁggi q%% res'a??gﬁfngﬁﬁg%%gagfghggéiFQZ is stored
in the tanks 4sfg5126iedhe crude oil (step S20). Additionally, when the
transfer of the crude oil 2 fromthe inboard tanks 11 ends, the punp 12 is
stopped, and the vawssdienttly ardheclosetk ofitierefodr ehet habornudetanks215
53. In this case, when the crude oil 2 is discharged,

remains in the pipin
the  naphtha 2T ci niaig a6 iRt Giagthey 58 iear e siesied 60Eo hbg tanks
for the crude oil.

10 In this case, since the naphtha 3 remains in the
piping 53, it is necessary to push out the naphtha 3 in the
piping 53 into the tanks 6 for the naphtha.

Therefore, the piping 53 is left to be connected to
the tanks 6 for the naphtha (step S16).

15 Subsequently, the amount of the naphtha 3 remaining
in the piping 53 which connects the inboard tanks 11 to the
respective tanks 4, 6 is calculated beforehand (step S17).

Next, the crude o0il 2 1is discharged from the inboard
tanks 11, and the discharge amount of the crude oil 2 is

20 measured {step $18). 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 o0il 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
S519) .

After the receiver tank is changed to the tank 4 for
the crude oil from the tank 6 for the naphtha, the
disbharge of the crude o0il 2 from the inboard tanks 11 is

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



the tanks 6 for the naphtha by the punping action, and the m xed anmount of
the naphtha 3 into the crude oil 2 can 10 effectively be reduced.
Additionally, the present enbodinent is assuned to relate to the transfer
met hod of the crude oil and naphtha in a case in which first the naphtha 3
is discharged from the |arge-sized tanker 2zb and subsequently the crude oi
2 15 is discharged. However, the order of the discharge is not especially
limted, and the discharge may al so be performed in the opposite order

(after di scharghdg-te: dudefidpy soaphtha is discharged). This order is

determned in consideration of the |loading situation (only the crude oil,

20 or crude oil/ napid)ticinalhey t artker tthe beamsfeaded. the theder ansf er

nmet hod of the crude oil and napht ha accordin% to the present enbodi nent,
I

for exanple, whHeltHe dhRaEid daake Idr ¢@6sei Fhe PewE di2ndsi AteReepr ppRg 53
is calcul ated beforehand . (step S12),. at le a tenpergture or 25, Sity
of the remai n;jcnl'lge c"'rraul eesoidill’z 6:315 aprreefc‘z:-i[roasﬁldy ﬁ%arggor ‘ cgllg? e%W%Eh %]T]g%nt .

In this cage, Mhentdhe digehayge meunt of the naphtha 3 fromthe inboard
tanks 11 is obtained fromthé "anbunt of the crude oil 2 neasured using a

fixed scale 42 30 ofirt hthitsardast,f athenheher udadei biof 2aikeaesv¥Rarged, i 8hd7
possible to correct a neasurenent error by tenperature and density
di fferences fremhtthe o dygaaginiing dly éhgy pdponed Sidn canheet gankBed ¢of iheo

crude oil. Therefore, the timng to ange e tank .4 for the crude oil to
the tank 6 fo%hﬁh a§kﬁagh§%5:5§% H@pgﬁgﬁiﬁ¥d%aFtﬁu@B6ngﬁ€EFSPon?n$nt?%e
present enmbodijenly e, 4R theCanRenamBasHEEd Ry Lhgadenst mpter, 54
attached to the piping 53 on

10 effectively be reduced.

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 oil 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 o0il of a receiver, it is



a punp 12 side. Moreover, simlarly as described above, also when the 10
anount of the naphtha 3 remaining in the piping 53 is calculated

bef orehand (step S17), the tenperature or density of the naphtha 3 may of
course be used as the correction elenent. Furthernore, when the discharge
anount of the naphtha 15 3 is nmeasured (step S13), the di scharge anount of
the naphtha 3 fromthe inboard tanks 11 nay al so be neasured using the
fixed scale 42 of the tank 4 for the crude oil of the receiver. In this

case, the i schiage. quout g Lhe aNABILR.RLAe oLLLbe phospd Lanks, 1 pan

sinply and secure e feasured, e n e receiver

tank to the taaks6t{oditner8RREENarbhothe heri@akot fRrathedy uderi lincan
be obtained with good precision. Simlarly, when the di scharge anount of

the crude oil tRei samesasdir dr (shepctSidy,oihe ditsolkdioge, ammbent infingheocr ude
25 oil 2 fromthe inboard tanks 11 may of course be neasured using a fixed

scal e 62 of theh@agk B¢ orafhet nhpht Bae oFridre okeces Vvidic Yddi t6 dwal Ithe
since the gpecial,  partition agent.for separating the naphtha 3 and crude
oil 2 frombach BehE T4 b ASC- AT THT St Left TiUent i on, a boundary
of the 28 naphtha 3rand,rydesOoid SnGQifRsSPONAsd YehdiXeddd wed 7 with
t he naphtha 3 and crude oil" 2 ﬁ?ied therein. This nixedtéfuf% 7€ﬁs f or med
in the piping hdabyred 1oy Stladcheieinrs e neth byt tsadial Ccald tHighisg 53 on
Therefore, when 5 the mxing of the crude oil 2 into the naphtha 3 is

prevented, or &heump xkedl skment of the crude oil 2 into the naphtha 3 is

controlled, it is necessary to know the st%}e )
Moreover, similarly as described above, also when the

10 amount of the naphtha 3 remaining in the piping 53 is
calculated beforehand (step S17), the temperature or
density of the naphtha 3 may of course be used as thé
correction element.

Furthermore, when the discharge amount of the naphtha

15 3 is_measuréd (step S513), 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



of the mxed fluid 7 in accordance with the discharge anount of the
-naphtha 3 or crude oil 2. 10 FIG 6 shows schematic diagrans of the m xed
fluid in the piping in the enbodi nrent of the present invention, (a) shows
a sectional view df a state in which the naphtha is discharged into the
piping with the crude oil remaining thereiag and (b) shows a secti onal
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

i's di scharged ndgiind e Ppidiide3 di L the el ko of @IRLRI B9t Rerei n,
the mxed fluid 7 having a distance L1 is fornmed in the 20 piping 53, and
the di stance IWitdf tthee mapbadhd |Aiechd dependsil onrtilked ehgt-kiaf the pi ping
(see FIG 10). Mreover, a concentration curve indicates a ratio of the
naphtha 3 to the crddesomized flaishct jigh fofrmede ipi phegris3dngt Aé hmpht ha
ratio increases toward the ti.p end of the 25 mxed.fluid 7, and the naphtha
rati o drops t(ﬁf\/\]if’rt&macer ST &l.edEg)P‘t hetote, Cioﬁldtlgéoﬁfsavw%@e’( OT§hetehe
crude oil 2 ithdlisGhajged o LARPIPING GReW LRt tha;3 renmmining
therein, the m xed fl uigg 7 having a distance Ii_:gﬁ %gei ESPQ?%dE‘i ﬁgt he pi pi ng

53, and the disteamtec? ofr the 29 xdd xeunltuibd Thsi arlael yidependssoppthe
| ength of the piping. Additionally, the concentration curve indicates the
rati o of the &apdEhg B 2st gonhaocdapsiot hd t3 lisnnekessecyi bn bhowSthhespapéng
53, the crude qil_ rati,o ge%ﬁease toward the tip end of the mixed fluid 7,
and the crude®di FPFafigefntlddded 1PoR&E ATERBCReHi tRnERe discharge

amount of the naphtha 3 or crude oil 2.

10 FIG..6 shows schematic diagrams of the mixed fluid in
the piping in the embodiment of the present invention, (a)
shows a sectionai view of a state in which the naphtha is
discharged into the piping with the crude o0il 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 oil 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 oil 2 in a section of the piping
53, the naphtha ratioc 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



Here, in order to mnimze the mxture of the crude oil 2 and naphtha 3,
it Is necessary to execute a flowrate 10 control of the naphtha 3 or
crude oil 2 to discharge and a changeover control of the storage tank with
good precision. That is, when the flowrate control (control of the

di scharge speed) of the naphtha 3 or crude 4l 2 to discharge is executed,
with the shorter distance of the 15 mxed fluid 7 in the piping 53, the

m xed anount of the naphtha 3 and crude oil 2 can be reduced. Nbreover in

t he changeover r h t hat cant of the
timng to stop %%Q& g#%%ﬁaﬁ glﬁ%f%ﬁe n%é h%?Sggrt%§LméJ§§h %?1 Irhe state of
the 20 m xed fhubdnd. bei ng transferred cannot directly be observed,
therefore flow states of the crude oil 2, naphtha 3, and mxed fluid 7 in
the piping 53 are anadigzedonahtly, tths ¢dnverinadtyisirs aestd tind quteferaid y
used. In this case, it is possible to control the m xed anmount of the

crude oil 25 2r3ht® @ﬁet%%p%¥%%¢30v&t¥lEﬁxﬁﬁ?w%ﬁﬁ@ﬁﬁﬁr3zﬂﬂjﬁh€|%$Qﬂkﬂﬁ of
possi bl e t@ prevent. di sadvant ages t |ven ratio o nor e

onpounds. 3o TS ALF I heonagh r Enia L e iR A4 té’&’r?rréjmhcﬁbﬁ etdlpoy
the heavy comomndse {ip t&exéér Ufﬂliacﬁ‘aJe)’sdr?d dle L %ah%%tqf I%,r

30 oil 2, naphtha 3, and mxed fluid wth respect to the 30 arge
flow rate are amadyzerhd romm@a «abt i nuity equation (1), nonent um equation

(2), turbulence nodel equation (3), and diffusion equation (4) shown in
FIG 7. In the drawifiRgea doreeny 419 gw.rdinsitad Butd ovidtmrenhet S hei gimgle53

;ﬁg 3?f$3£fghqﬁghé{{%ﬁgzéﬁi’ﬁgﬁbég”' equatlon (D), nnn%ntgnre uation (2),
. quentiSy NGIRE TG T FEECHE St Re tHiWed eI d
7is 10 control of the naphtha 3 or crude o0il 2 to discharge and a
changeover control of the storage tank with good precision.

That is, when the flow rate control (control of the
discharge speed) of the naphtha 3 or crude oil 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 o0il 2, the state of the

20 ‘mixed‘fluid 7 being transferred cannot directly be

observed, therefore flow states of the crude oil 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 0il 2, naphtha 3, and mixed fluid 7 with respect to the



anal yzed, the flow analysis result is used, and the timng to stop the

di scharge of the naphtha 3 or crude oil 2 from 10 the inboard tanks 11 is
determned. In this case, the naphtha or crude oil ratio in an arbitrary
position of the " piping 53 can be obtained. Therefore, for exanple, even
when a part of the mxed fluid 7 is pushedzgut into the tanks 4, 6, the
crude oil or naphtha anount of the mxed 15 fluid 7 in the piping 53 can be
calculated with good preci sion. Moreover, when the crude oil 2 or naphtha

3 remaining i &m&%&@gﬁﬁﬁﬁwﬁ@g%%@%ﬁﬁu”m

oil or tanks or t e naphtha, the d rge speed 2

crude oil 2 'S(qu)aﬂﬁﬂ@nt@lﬂﬁe‘qlih%tflbﬂw 2$1}at@r@ﬁléﬁ@emn%ﬁﬁglféejhﬁltfohs

simul ated. Thereby, it is possible to select the discharge speed of the
napht ha 3 or aodude fdilsi2nsequbhationhd4di shanoesnlLFIGL270f the mixed fluid

7 can be reduced. The crude oil or naphtha can be 25 transferred, while the
m xi ng of the crude I8i th2 PreyipHe an&ﬁﬁ?ﬁﬁtgaFéoﬂ1ﬁ%ﬁ?ieﬁutﬁmnah%l9%¢s

exanpl e wi next. be_descri ence,to th t he
Crantter bt hBAESS PHeCEPubE. SHT A RAPhEH BREorarhar e oty RETbebdhe 30
enmbodi ment, ang, thﬁoﬁbﬁ%ﬂ& 23ubithbgd (W thaﬁﬂed£f99§18h|e&u§@10ﬁr€4Psed to
transfer the crude ol I 2 and "napht ha 3 tothe tanks 4 for the crude oi

and tanks 6 for thesnapbghaneny,| ahd fiom $teténbdarite trahked 141udd (Angd ysi s
Exanple) FIG 8 shows schematic diagrams of the analysis exanple of the
flow state ofaﬂﬁéYpﬁéseﬁheeﬁﬁeulﬁéﬁgys%&)re%%bﬁsl%nuéﬂéjy%¢@ irlet 1refi gr am

and (b) shows g gEgE the discharge of the naphtha 3 or crude oil 2 from

10 the inboard tanks 11 is determined. 1In this case, the
naphtha or crude oil ratio in an arbitrary position of the
piping 53 can be obtained. Therefore, for example, even
when a part of the mixed fluid 7 is pushed out into the
tanks 4, 6, the crude o0il or naphtha amount of the mixed

15 fluid 7 in the piping 53 can be calculated with good
precision.

Moreover, when the crude oil 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 0il 2 so that the distances L1, L2 of the mixed fluid
7 can be reduced. The crude o0il 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 oil and naphtha according to the present

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



i ndi cating a change of a discharge speed (flowrate). 10 In the draw ng
(a), the piping 53 has an inner dianmeter of about 1.2 mand a | ength of
about 9 km the «crude oil 2 remains in the piping, and the naphtha 3 is
di scharged fromthe punp 12 of the large-sized tanker 1 (not shown). 15
Moreover, in the drawing (b), for the discli@arge speed of the naphtha 3,
the flowrate is usually increased in proportion to tinme. As shown by a
usual discharge curve, wth a predeterm ned discharge speed (e.g., about

4800 kl/hr), ghe isansdereisneant ivied alqd ke 1predelenmned 26 %Sehafge

speed. Before stopping the transfer, the flow rate is reduced simlarly
and substantlat3mksrﬂ;ﬁanxnhe(nrude)dyhnandamdn&hefiﬁanst&@ napstagped. On
the other hand, in the transfer nethod of the crude oil and naphtha
according to thnprigedhttisvigiaasisl tapes Ad -di scharge speed of the napht ha
3 imediately after the discharge start is rapidly raised up to the
predeterm ned discharge speed. \Wen the discharge speed is rapidly

i ncreased si megiah&lsy afkker, g di scharge start of the naphtha 3 in 30
this manner, and a turbul ent state is obtained as quickly 32 as possible,

the distance of the micked fdntid &ct@maec aiAyrb#aedof ThAE hSa1yhes the flow
state of the mxed fluid 7 is sinulated, and the discharge speed of the

napht ha 3 or Bﬁ@mmﬂéiéﬁlt@asfhﬂ@aﬁ9@d8|wﬁeuhatEtysahteembh61MBBtha(ge
start, the Ien th of the mxed fluid 7 of the nap htha 3 and crude oil 2 in

the piping 53 T DEISAGA T, “ﬁﬁ&ltﬁéagﬁﬁ%rn@ngf (PheShapht RagBa@hd crude
oil 2 'n the @d@ﬂggt§%g a change of a discharge speed (flow rate).

10 In the drawing (a}, the piping 53 has an inner
diameter of about 1.2 m and a length of about 9 km, the
crude o0il 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
ki/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 predetefmined
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



can be mnimzed. 10 Additionally, the nethod of changing the discharge
-speed of the naphtha 3 or crude oil 2 based on the flow analysis of the
naphtha 3, crude oil 2, and mxed fluid 7 including the crude oil 2 and
naphtha 3 in the piping 53 in pushing out the crude oil 2 or naphtha 3
“remaining in the 15 piping 53 into the tanky 4, 6 is not limted by the
change of the discharge speed, and differs, for exanple, with disposing
conditions of the piping. Mreover, the discharge speed of the naphtha 3 or

crude oil 2 mays he, &hgnged | '&actaﬂ%etbq@c %% &e %;gaﬁ%g'% 4% gLop. In

this case, it I's possible to obtain t ti € the Tecerver tank
to the tank 6 raridiwdaphtha or the tank 4 for the crude oil fromthe
tank 4 for the crude oil or the tank 6 for the naphtha with good
precision, and the Thalde i Iwhercdhendilewetartel pfbehpr eventiedlfii anvbesng

25 mxed in the phtha 3 FIG. 9 is_a graph shomnng the transfer state of
the crude oil® %ﬂﬁi hids Adischang spreednsferhanmparbths 3 ofransfer

Si tuation gf 1 Q%riosilﬁ?”‘é'nm b JRE s A Be Egscﬁfssésmhhe
300, 000t on ol acs "t ankar " ana carrTee ahea 2400000 kL B TREEradE BT
and 5 about 7ER0 Kl @&f inhéheaphphagi B3acphubal shgroéneapoand tiaaks 11 so
that the crude oil is not mixed with the naphtha. Mreover, the crude oi
2 remains in pﬁglﬁgppﬁgtgg naphtha 3 and crude 0il 2 in the piping 53
can be minimized.
10 Additionally, the method of changing the discharge
speed of the naphtha 3 or crude o0il 2 based on the flow
analysis of the naphtha 3, crude oil 2, and mixed fluid 7
including the crude o0il 2 and naphtha 3 in the piping 53 in
pushing out the crude oil 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 o0il from the tank 4 for the crude
o0il or the tank 6 for the naphtha with good precision, and
the crude o0il 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



before the transfer start. 10 Wen the piping 53 with the crude oil 2
~remaining therein is used to transfer the naphtha 3 into the tanks 6 for
t he naphtha fromthe inboard tanks 11, the piping 53 is connected to the
tanks 4 for the crude oil (step S11). Subsequently, the anount of the crude
oil 2 remaining 15 in the piping 53 which gennects the inboard tanks 11 to
the tanks 4 for the crude oil is calculated beforehand (step S12). For
the |l arge-sized tanker 1 noored at the sea berth, the inboard tanks 11

| oaded wi th the.:Rraphth s 0 n t np-12 disposed in the
| ar ge- si zed taﬁﬁgg %%,a§§8§§§gépﬂggﬂlgg%§g égeog$ ?ﬁ% %#?ﬁéb%#% TBhathi ng
in the pipingr33d.ingto the tanks 4 for the crude oil, so that the naphtha
3 is discharged into the piping 53 fromthe inboard tanks 11

Subsequently, the di §bhalgeganpineédoftatker2b tsuale3®i) 0@ itsormmeaEdyLd usi ng

the fixed scale 42 of each tank 4 for the crude oil (step S13). Here, the
naphtha 3 is ditéBk8Fgednfincarsigenabget 239 ve0Qngurt ntim Grgidh)oibased on

the anal ysiss r . 5 Fl 10.is.a_graph of a conceniratjon curve show ng a
30 naphthafiongéﬁ %a?ﬁbﬁbgig%r?Equ%n %?hgbiib?n% éiﬁﬁﬁiﬁ?%l?iﬁ%@?ﬂﬁ?ﬂ1i n
the analysis exaipbe:ofsbnenpt er0lcr DM B -ndi0 ANEANAGne
concentration curves A, B, C are naphtha concentration curves in piping

| engt hs. For bnephtiphe, the concentration curve A shows the concentration

curve of the naphtha of the mxed fluid 7 extending in a piping | ength of
about 2350 mto 2650Meredost, Otlee howrde afiler? thamadirsc har gdestpdpting 53

before the transfer start.

10 When the piping 53 with the crude o0il 2 remaining
therein is used to transfer the naphtha 3 into the tanks 6
for the naphtha from the inboard tanks 11, the piping 53 is
connectéd 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 o0il is calculated beforehand {step
S512) .
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 oil 2 remaining in
the piping 53 into the tanks 4 for the crude oil, so that
the naphtha 3 is discharged into the piping 53 from the
inboard tanks 11. Subsequently, the discharge amount of the

25 crude oil 2 is measured using the fixed scale 42 of each
tank 4 for the crude o0il (step S13).

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



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 the crude oil 2 and naphtha 3 exist in the piping 53 extending in
a piping length of about 2650 mto 2350 min accordance with the
concentration curve A and only the naphthaﬂg exists in the 15 piping 53
before the piping I ength of about 2350 m reover, the mxed fluid 7 has
a length of about 300 min the piping 53, and a naphtha ratio in a mddle
portion (i.e. : ition the_piping lLength of about 2500 n) is about
40 vol % 20 Ind%gfggggée?na%L8a§8ﬁ9¥g§st%ﬁaﬂgéﬂt%%.fhﬁi?????qqua ni ddl e
portion of theeggh¥8enEhdid 7 is not about 50 vol %is that the density of
the naphtha 3 is smaller than that of the crude oil 2. Wen the densities
of the crude oil 2 afid thapthaidgareoneastr i tdugead pr i i Qe t he
flow 25 analysis in the piping 53 can be carried out with good precision.
Mor eover, the RPRBEMR| gpAcentepfidRncuvies in radefer rleehdths.heFpipi ng 53.
For exanpl%y about i.Z ggurs after the dischagge start, as shown by the
concentration 30°CBrve BYSwhBACTREC I PR Ad ote thesised e wodcpite aitd ozhout
35 5225 m th r LS, 1 : the m fl.uid.7 has a
| engt h of aboutguggg (r)nﬁinﬁh% h%ég?g?%gégggéuﬁ%%d%"{}hd '??h)e% reélﬁilslpgr 0% 8r
exanpl e, aboutpZpiinghnstigtiafderatdier di hak g& td m aHENOW Phclre S
concentration curve C, when the tip end of the mixed fluid 7 is in the
position of abaften3e% Mistleargarstendt.is in about 8635 m and the mixed

fluid 7 has a length of apout 730 min the piping 53.
_ : That 1is, when the naphtha 18 discharged in the

10 discharge curve, only the crude o0il 2 exists in the piping
53 after the piping length of about 2650 m, the crude oil 2
and naphtha 3 exist in the piping 53 extending in a piping
length of about 2650 m to 2350 m in accordance with the
concentration curve A, and only the naphtha 3 exists in the

15 piping 53 before the piping length of about 2350 m. -

Moreover, the mixed fluid 7 has a length of about 300
m in the piping 53, and a naphtha ratio in a middle portion
(i.e., a position of the piping length of about 2500 m) is
about 40 vol%.

20 In this case, a reason why the naphtha ratio in the
middle portion of the mixed fluid 7 is not about 50 vol% is
that the density of the naphtha 3 is smaller than that of
the crude oil 2. When the densities of the crude oil 2 and
naphtha 3 are measured with good precision, the flow

25 analysis in the piping 53 can be carried out with good
precisdion.

Moreover, the mixed fluid 7 lengthens when
transferred in the piping 53. For example, about 1.2 hours
after the discharge start, as shown by the concentration

30 curve B, when the tip end of the mixed fluid 7 is in about



When the concentration curve is calculated with the 10 tip end of the

m xed fluid 7 reaching the end of the piping 53 in this nmanner, the crude
oil amount in the mxed fluid 7 can be cal culated with good precision.
‘Therefore, the crude oil anount obtained by subtracting the crude oi
‘amount in the mxed fluid 7 fromthe crude 8Bl anount 15 remaining in the
pi ping 53 is pushed out into the tanks 4 for the crude oil, and it can
then be known that the tip end of the mxed fluid 7 reaches the end of the

pi pi ng 53. That522$, ni,t thanrbarkesawnithah LPpeuti P7eHdnf atdierndipmedluid 7
has reached the end of the piping 53, or will 20 reach the end several
seconds after. INwAgoVehaseanehenpgth btheaboptedAbdOoh imetie xetbftaiTB.7 is
pushed out into the tanFs 4 for the crude oil, the length and
concentration curveBftPRE HikBdRPUFBa?SfRRRi FPREFH® He MRAYg 53 can

be obtained fr e | ys] I d t he .m xed 25 .crude oi
amount can be %g}u%?jl §%E§Ww9€§ %%%ghéfi%'. %F%ﬁg' g\‘?]e?}é?%r% ;L,y \%}h‘? e the crude
oi | anount 3n xedniceBnt bet NaRhthave 3ci SwgOAt #1094 | efh idd semBiKabl 099414
precision, the crude oil 2 remaining in the piping 53 can be pushed out.
Addi tional ly, foimi hintkze pheinbphthd Sodwt be3630nt ransferdredkintie tike
tanks 4 for the crude oil without 36 substantially mxing the crude oil 2
in the napht ha®B0Bf 8fHe Rankad cthermiked nabhtthal hiem tlwmgtdaofeadontt t he
mxed fluid 77gasses th%ou h the £$ping 53, the discharge of the naphtha
3 may be stoppéd. B WBrEsver PHKE tfude oil ampunt which can be nixed in

the naphtha 3 is setyndd thi Sc&ASE L NS Qe Seharge. 15ty peshtign of
the mxed fluid 7 can be calculated from the concentration curve in
accordancdOw t hip hendn xedctes utexed 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 o0il 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 is, 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 o0il, 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 0il 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



oi | anmount, the m xed amount of the crude oil 2 into the 10 naphtha 3 can
be controlled with good precision. Subsequently, when the discharge anpunt
of the naphtha 3 fromthe inboard tanks 11 is substantially the sane as
the pre-cal cul ated anmount of the remaining crude oil 2, the discharge of
“the naphtha 3 fromthe inboard 15 tanks 11 Bs stopped, and the receiver
tank is changed to the tank 6 for the naphtha fromthe tank 4 for the
crude oil (step S14). Mreover, after the receiver tank is changed to the

tank 6 for thegpaphhhaikio® r [ ' e of
t he naphtha 3 Fron1thelinbggﬁggggﬁkgﬁﬁl&?gdgeg?gr?e%? gﬂﬁl% eiﬂg%h %%93 i's

stored in the thakténkere fbe naphhbphtBELepwHan) thdexdar tdied CERIGE Dini s2g
needs to be transferred. However, in this stage, the naphtha 3 remains in
the piping 25f58idThepasdee, throvdle SheerimpbnerSas ihe plishilmygutof e

crude oil 2 remaining in the piping 53 by the naphtha 3, this time the
napht ha 3 renaPﬁPﬁghgngtﬁ%yp?%i%gog@egs pushed out into the tanks 6 for
t he napht hg by the cyy of 1 honad | W4 ubse t, steps
can be carried out si?né?‘érfﬂ/ ase czllce]':s%rilE b@gdga%&éve. fﬁ"aﬁéﬂf‘fa %serrg%%%dzént he

naphtha 3 to behéramshensed isnéoc! her anks @@, GhaceaphthaiWehheyt
m xi ng the crude 5 oil 2 in the naphtha 3 of the tanks 6 for the naphtha,

when the tip &heP afoshiei o xel fheiniFed ebobiss T hmrens afaltdvd ateidpifmgnb3,
t he discharge of the crude ojl 2 may be stopped. Moreover, the crude oi
anmount whi ch C%@ptﬁ94ﬁ§gﬁrq§9qmmpurve in accordance with the mixed crude

0ll amount, the mixed amount of the érude 0il 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
©il 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
0il (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 o0il 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.



naphtha 3 is set. In this case, the discharge stop position 10 of the m xed
~fluid 7 is calculated fromthe concentration curve in accordance with the
m xed crude oil amount, and the discharge of the crude oil 2 may be
stopped so that the mxed fluid 7 stops in the stop position. In the
“present invention, the calculation of the 15 crude oil remaining in the

pi pi ng, the conparison of the <calculated remaining crude oil amount with

t he neasured crude oil amount, the flow analysis of the mxed fluid, and
the Iike are perfor : ro p o] hown) .. Addi tiona

the control apparatHgg%g§lgpggﬂgéekpﬁegaéggﬁﬁg&ﬁa%g @gigg?é%%IEaﬁQ%eéght

automatically eentingkithgs apeni-Rgtel gsbheg.the punp 12 and val ves 51, 61.
In this case, the m xed anount of the crude oil 2 into the naphtha 3 can

be controlled with gBbdtpieci sbomaxWhénet heevabpleshdl3 64 e e fnsar gmmsal
type, an 25 operator opens/closes the valves based on an instruction of

the control appiFatt&e MrESVEr foRhERet RePhkbantibhovhanbtishe d-tsutcordse
oil 2 or pht k ! sure he_fjxed scale_42 or, 62, and, K the
amount of ?ﬁe %ggh?h%§3€§$ (33 Eg%i% afdté%hB?@g% ¢ roth 30°¢ e r ¥hks
11 is calcul atedef £0p1 Ehe HRASHEECNBALA3BIuIgSH! toadiiss WARTEH fesult is
inputted into the control apparatus every predetermned tine, and the fl ow
state of the pimedgf$8j dtile cansthengdeoknone. cHede, of 02 he WGP d.

i nput the nmeasurenent result 5 into the control apparatus, for exanple,
every time t heoEpdYRE. | Fee easiede byl hbaweunoooh kth feaomlabmitkes00@ kheof a
quantity indicated b he fixed scale, the nmeasurement result is inputted
into the Contr%$§%. %r%tﬂ%.s%5rtﬁ%¥ case, the discharge stop position

10 of the mixed fluid 7 is calculated from the concentration

curve in accordance with the mixed crude oil amount, and
the discharge of the crude 0il 2 may be stopped so that the
mixXed 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 oil amount with the measured
crude oil amdunt, 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 controlied 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 oil 2 discharged from

30 the inboard tanks 11 is calculated from the measurement



every tinme the anount increases by about 200 kIl from about 10 1000 kI of
the quantity indicated by the fixed scale, the neasurenent result may be
inputted into the control apparatus. In this case, the flow state of the
mxed fluid 7 can be known with good precision. The preferred enbodi nent
“of the present invention has 15 been descritbed, but the present invention
is not limted to the above-described enbodi nent. For exanple, the present
invention can also be applied not only to the VLCC but also to a ULCC as a
crude oil tankesuhuchthargezsthancaherasiQ ors argruidediinticaridber co2@ rol
smal l er than the VLCC. According to a carrying nmethod of naphtha of the
present i nventRRLITHTLEEERY UdeCdtTeE Ha®A mgh thendxseh sited ec &dr yi ng
cost can be used to. carryjng,the 25 naphtha, the carrying cost of the

napht ha can Ia%%lnyl/l}f)ee ?ielﬁ%%eﬂ,c%%d%eo%rqenekncoo‘% " of the naphtha can be

lovered. According gora trgnsfies nEihed f itrﬂﬁltcrt'i'lqaen@alsu%gle?ﬁpme@ﬁl‘ﬂf

the present invention, the crude oil tanker is |oaded wth both a crude
oil lot an@l naphtdaHetgormntbh sgsarBladerfidr texguiplieng eexclusiive fae t he
crude oil are used in 39 comon. Wile the m xing of the crude oil and
naphtha is nm#AHKedGIREIFUdY ciRond Wéphtlhd ean abepar 080y kieof a

contarned |1 (AR Do 2o QPRIMIE LS DEENLIS |9, pnsteried fo 2 S
LoD o B Ly 100 e Gt gt e el
| evel usabl e asrerpttemiealtHaphidimt increases by about 200 k1l from about
10 1000 ki of the quantity 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

oil 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 0il 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 ﬁo a transfer method of the crude o0il and
naphtha of the present invention, the crude oil tanker is
loaded with both a crude o0il lot and naphtha lot, and a sea

30  berth to piping exclusive for the crude 0il are used in



10 Industrial Applicability The present invention can also be applied, for
exanple, to a railroad car with a tanker, car, airplane, and the like, in
addition to the tanker (ship). 40 0 0 0O CLAIMS 1. A transport nethod of
napht ha using a transporter which transports crude oil, conprising the

" steps of: designating at |east sonme of a plagality of transport tanks

di sposed in said transporter as tanks for carrying the naphtha; washing
the. inside of said transport tank for carrying the naphtha before. |oading

t he naphtha; e in [ ] r I Ne{el i.d .
transporter: tRaMAPRr nanit e Ui king (e ARl Bl Bt rap e

pi pi ng used tomhAagigedyntradcthgenapht had Rdpefnd heaexdd@matd n pfnd he
crude oil the sane piping used to extract crude oil is used to load or

unl oad the naphthainaddihotankg.said naphtha slowy at a speed at which a
crude oil residue sonetines remaining in a bottomof said transport tank
is. not stirred at apPRhri§. seugR YheRdrae ar3phari stlaransiEr 9% Yoadi ng.
. 2. A transpor t of _napht ha_usi ng transporter. which .tr orts
crude oil,%ﬁon%?ggiﬁgg¥h%r% e%%eo??u%%s?éﬁmﬁﬁé%éﬁuhﬁ%%ﬂﬁ %ﬂﬁﬁ%%ﬁugﬂé

plurality of t;a98PREtviANKSe Si%}?fi’&eﬁoi Nl G- fdANSPOT 18l 381 :LARKS £ Yhe
carrying the naphtha; washing the inside of said transport tank Tor

carryi ng the naphii®acbef dieo | tiaeli mgpties negdthan i rexdt ir@ac td g Heheraghitde )oi |
fromat |east a piping on said
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}.



transporter; the piping fromwhich crude oil has been extracted is the

pi ping used to | oad or unload the naphtha; after the extraction of the
crude oil the sanme piping used to exfqaet ccraude oil is used to |oad or

unl oad the naphtha; and unl oadi ng the naphtha includes the steps of

unl oadi ngcr.smugl napht ha at a speed at which the crude oil residue sonetines
remaining in the bottomof said transport tank is not stirred. 3. The
transport nethod of the naphtha by the transporter according to claim1 or
2, wherei h.sai 8 swepspirtnwapgtihed tdfe ndmghde uwshingaid tepnppet t@ARRf or
carrying gabfspiat Beudd ok ¥eSompti §RAg Ofnalash@ei:t Wi th the crude oil. 41
4. The. transport pethqd of the naght hgqu t?e tr,ansggrter accotga(él ng.to any
one of clains PePLMRLIRAHiNFAShI AO0G MsFoPtRFalLtY aF HRFRSPRTY B@rtanker
exceedi ngdispo&aD ineasivkitghhsparer 5s Hhekd fans@oryingetdhedngphtthae napht ha
by the ranspoLhehinfGRar dhothd QARE1ANE:Olsdh@l BBuid 46 LackPIPicho! NE

steps of designatimng transport tanks include steps of avolding said

t ranspor t "eBRkhz hefese etpaddng theainaPhBRaextracting the crude oil in said
pi ping to designate.th n t nkefOr garrying._the .naphtha,; - The
transport net h%x roafCttlﬁg %%%h%ﬁgé%yéﬁhgfﬁo%an%polrtgg aagcgjr"g?ng to Jémy one of
clai ns 1 txamepotierher conprising the steps of: determ ning the nunber of

sai d ”{insporttﬁ@gh}i;grfygf H1chACCRAdANER nils! Bolln| QACLARACHL Y Sal d
napht ha; and designating sald transport tank tor carrying said naphtha so
as to i nlpiningmusedt 8¢ lsfadgeavinloast thei daphthesporter from novi ng because
of a differ encgfilé?r d&(@i&MtﬂcﬁBﬁCiin Cthe crude o0il the same piping

used to extract crude o0il is used to load or unload the

naphtha;

and 1oading said naphtha slowly at a speed at which a crude

oil- residue sometimes remaining in a bottom of said transpoit

tanic is not stirred at an early stage immediately after starting

the loading. : ' ’

2. A transport method of naphtha using a _transporter' which
transports crude oil, comprising the steps of:
designating at least some of a plurality of transport tanks
‘disposed in said transporter as tanks for carrying the naphtha;
washing the inside of said transport tank for carrying the

naphtha before loading the naphtha;
extracting the crude oil from at least a piping on said

transporter;

the piping from which crude oil has been extracted is the
piping used to load or unload the naphtha;

after the extraction of the c¢rude oil the same piping
used to extract crude oil is used to load or unload the
naphtha;

and unloading the naphtha includes the steps of unloading
said naphtha at a speed at which the crude oil residue sometimes
remaining in the bottom of said tramsport tank is not stirred.

3. The transport n{ethod of the naphtha by the transporter
according to claim 1_'or 2, wherein said step of washing the
inside of said transport tank for carrying said naphtha includes
steps of washing it with the crude oil.



gravity between the crude oil and napht ha.

41 ©

4. The transport method of the naphtha by the transporter
according to any one of claims 1 to 3, wherein said transporter

is a crude oil supertanker exceeding 150,000 deadweight tons.

5. The transport method of the naphtha by the transporter
accerding to any one of claims 1 to 4, wherein the steps of
designating transpert tanks include steps of aveiding said
transport tank connected to a drain for extracting the crude oil
in said piping to designate the transport tank for carrying the

naphtha.

6. The transport method of the mnaphtha by the transporter
according to any one of c¢laims 1 to 6, further comprising the
steps of:

determining the number of said transport tanks £for use in
accordance with a load capacity of said naphtha;

and designating said transport tank for carrying said
naphtha so as to inhibit a center of gravity of said transporter
from moving because of a difference in density or specific

gravity between the crude o0il and naphtha.



