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UNDERWATER 011, STORAGE METHOD AND SYSTEM 5 The
present invention relates to an oil storage nethod and
nore particularly, to an underwater oil storage
nmet hod, which keeps the oil tank under the water in a
water pool so that the water in the water poo
suppor UNDIR VWA EERUOEL STORLGE MEBHKORAND SYSTEAS
storage oil fromthe ground earth by nmeans of the
physi cal characteristic. that the specific gravity of
oil is lower than water. 10 An oil storage tank may he
mount ed above or under the ground. When building an
oi | tank above the ground, a strong floor construction
nmust be built up on the ground. The fl oor
construction nust be strong enough to support the
heavy cylindrical or spherical steel shell of the_ oi
t ankhamieseneingentiostiglagas th anolesteyiape mgkied aad more particularly, to
conventional oil tank uses a steel shell to hear the

an pnégsuatee ooff sterage gicthcsit ehed kdeps diennil Tnk undpaibi twatdraa alwater
a limtation. Further, increasing the capacity of an

poéli o th@trike Watek irf ﬂ&baidtéd'q%)él SUppoRAGR pré®urecdThe off @nk and isolates
safety's sake, a retaining wall nust be built around

tobPpe Q@ lird@nké Droviich 651 @HeraQbriliteth
Som tan{< s), % aLEMd P‘Ihggéarl:ln(\_!%tgﬁfoihlb Il)lﬁgpt vletrﬁ& B E’ R
revent cont am nati on or any
Speﬁbécsgrg]/&g% ‘\flvggstl?‘gﬁ%@anma e|5r esent time, the capaci ty
of For sa Petrochenj cal s oil tank is 130,0
squaneP nHPERsS ta(f&ﬁaabr &% awgﬂteeuaPO%O&‘a}ﬂ@r fhe gagyng. ﬁv‘éla@nr huilding
ar ea. Thls oil tank has a dianeter about 86 neters and
an gilhgingHbovabbeeramdret greg e sreehcigmeltusiobe thudt oipl on the
tank nmust strong enough to bear the pressure of
gro2Ad4 Depflborsdonktageionirhusane strond eaxigtiao augporpitRtheavy cylindrical
resi stance agai nst earthquake grade 6. It took about

or gph}éﬁ@:ﬂ Stdep sﬁéllnéfsthe b8aRORSE MU ChIl Q5e@fin tLsiPldnk! Q%nventlonal

after finish he ground construction. The t
t [ ons
o8 A0 i K i RS é*i%%lge*aﬁ% oy pas
nmust he r.egul arIy ntal [ enoye
a llméloan%uwfls@uma&ewn%&?en?a@acﬂx ol B 0 A i éf‘ﬁmféy gicrease the
oil, the storage oil nust be

cost. For safety's sake, a retaining wall must be built around the oil tank(s) such that
when oil leaks out of the oil tank(s), leaked oil can still be kept within the retaining
wall to prevent contamination or any possible catastrophe. At present time, the capacity
of Formosa Petrochemical Corp.’s oil tank is 130,000 square meters (the largest oil
tank in Asia Pacific area. This oil tank has a diameter about 86 meters and a height
about 24 meters. The steel shell of the oil tank must strong enough to bear the pressure
of 24M-depth storage oil and to provide a damping resistance against earthquake grade
6. It took about 2 years to finish the construction of the oil tank after finish of the

ground construction. The total cost for this oil tank is about two hundred millions NT
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fully discharged out of the oil tank and cl eaned so
that a sol dering process can be enployed to seal the
crevice. Maintaining this oil tank is a hard and
expensi ve task. 5 Further, when directly building an
oi | tank under the ground, the cost is high. In case

dofhrsABLEAKAGRs OIF Ehk i€k pdstd toSthifchilek it mbi& wdateelhrl$ Uetained
a | eakage, and leaked oil will pernmeate into the soi

to kﬁy@@lﬂgﬁ&gﬁggﬁﬁ% géﬁﬁféd“ﬁ% &lse of {ﬂ ?eaﬂé’ébgérﬁﬂf,‘ g%&%&a@?gil must be

oseS a storage plant

iquids. The stora l.ant . c ryse mai.n basin

nug) Mhefiieed A 2 28T BufRba SRARGLAS 4 LRuPpaRg bfocess can be
i nmersed within the water filled in the basin and,

ARSIt Foid hertreen My nisHung dewey ink disa bydramespasivedask.
provi de permanent fluid comrunication between the
i nt énrtber, othen dereethnkuibie ameil tankemdbaibie preamdl teioogt it hegh. In
tank; a supply pipe for the supply of inflammuable

cadel ofl dldaRadehecctigtk, it endirigulneadetect sae a dfakbihe dndnkal@ddil will
fitted with a valve; a vent and standpi pe extendi ng

pefh @8 fRLhe Q8 (Phollieuh@Riolid SHER @ planner that all
air or 15 inflamuabl e vapour, which may find its way

It gyt e LAk Of di%oRTORAITEM LNGLE.: £SEARES o ER hammable

into the outer air and’'so ace,

. ere. evaporatjon takes place. is educed to a

ligpdsi iin StrRee B8t SaPBTSAf MPL basdt ﬁ@sﬁwﬁs‘é@w& % fagk arranged
wat er basin arranged aside the main basin;, a _

entgghypimmeispe widtnebe i wyjerafidicprinvihelihaginf and gomprising an opening
comruni cati on between the small water basin and the

pravided inaisd hgit@mdiidc hapgeide perdGmantr Amigecbnmutib&tion between the
vicinity of the main basin; a discharge pipe having a

intdridr<df tRNAnRXhE MH Mder bdstR1dsaQf thefadkhg shﬁiﬁlF' dipd Ror tlesupply
tank to below the surface of the water level 'in the

of %?l'gc abgegﬁ%ilrdtt.ert] @lnﬁ,e&%ﬂlﬂgolﬁer&g fi(}?ﬁf‘e&fgﬁe 'tarllﬁ(qanﬁlt}g%etd’wit a r\]/alve;

ar n oper at orage p
o b SRR s e B FARHEONS i Sl i
. the opening into the 2 tank and may fill the tank
mﬂ@@mﬂb& wInpUasvhigh maydindrls washinteaibg trkeorsis arulvicpbthgps, egsapes
freetljr/] ?nto the outer air and so that the fluid surface, where evaporation takes place, is
reduced to a minimum. The storage plant further comprises a small water basin
arranged aside the main basin; a supply-pipe connecting and providing fluid
communication between the small water basin and the main basin; a discharge pit
arranged in the vicinity of the main basin; a discharge pipe having a first end extending
from a roof of the tank into the tank to below the surface of the water level in the main
basin and a second end opening into the discharge pit.

In operation of the storage plant, when the tank is emptied, i.e. its contents is

allowed to run out, the water penetrates from the basin through the opening into the
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| evel of the water in the basin. Wen the inflanmabl e

fluid is now fed in by way of the supply pipe, the

wat er contained in the tank is pressed out by the

entering fluid, through the opening and eventually

t hrough an overfl ow pipe until the tank is filled,
tanheddbyy il tHeeauacemple@lehs welll fieth®eft HRSIhB stdpipe up to the

essentially kept constant. The docunment JP 54 [2' 701

let] 9EH1RSEReAR (R hash. Omgﬁ theJ 1ﬁﬂ5mﬁﬁmﬂﬁﬂ AGn Ay R4 A by Wfﬁy’kof the

wat er basi n encl osed structure; an ol
sué];;lgg)%ﬁ}e' »U%[lerdceon'igl* o éﬁff % f(lls gresk,)s[% Ial{r}t ng)e%ﬁ r sﬂuugfthrough
th I k fluid
th¢ Ao oA sorbeMreBeh TRt e i WIS iG n GleHevbereby

tank; a small water basin arranged beside the main

th%ﬁ@@hkvd1Bﬂb%”@5ﬁ%@@t$ﬁ@ﬁﬂh@bﬂﬁmiﬁﬁwﬁmér basin and the
smal | water basin; and a punp provided in the pipe for
punpiheglonament Bebhe e thdisomies ancl sloeagenmlult csaireising a main
basin for water circulation therebetween. Wen the

wat@l bl &fcl@del byna WhE drankrdes RI8K AYarfes GRADthel @hin water
use, water penetrates into the tank from bel ow

badif? aﬁcﬁ g&nggﬁ ?Fi@l@ v&gﬂé LAMhS bgﬁoﬁ%ﬂdﬁo‘c’tﬁ tﬁft@ gltérﬂﬁ‘ of e, oil tank is

di scharg vice versa into't
tank for.storage displ mate 1 he t
i Pﬁ%ﬂaﬁ}ﬁ?t AR BP TR TR Sashio® Phyrmrin B i
thq ?npllshed under. the C|rcunstances in V|em1 It IS

of orelly wecransin gppeeed besidenhie gpaigdimsin; sviing iconnacging the
provide an underwater oil storage nmethod, which uses
mapa veatert basirs ehdatles smell ag@eio bhsifdir om & hyeingr ounideglaint thebyipe for
means 20 of the physical characteristic that the
pusipgi Waer dreavicny thef main an® thowahilt Walr Watiar for | Watkss circulation
anot her object of the present invention to provide an

the%Héﬁ’Vé’éﬁt &Uh& the SHRILAAS JTE Bh?éj W@érﬁ&e@ﬁ ﬁf&ﬁér%@lfér%lse water

regul ates the water |evel wat er at su
tank in b

perecP s B ool EEEEDOR @ﬁou‘ﬁ&'ﬁ&s b 23 i

. provi de, an under wat er st orage_ net hod, which keeps
distliagecl 01l BRI GrreER: OHd: é“?lﬁatnéﬁo th Tagk, gt gprage giisplaces wa &t out of

preventing contam nation of storage oil to the
thedatk iotmide mepig potendasar t h,

The present invention has been accomplished under the circumstances in view.
It is therefore the main object of the present invention to provide an underwater oil
storage method, which uses water to isolate storage oil from the ground earth by means
of the physical characteristic that the specific gravity of oil is lower than water, It is
another object of the present invention to provide an underwater oil storage method,
which automatically regulates the water level of the water that supports the oil tank,
keeping the oil tank in balance. It is still another object of the present invention to

provide an underwater oil storage method, which keeps the oil tank under the water in a

2A
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and al l owi ng qui ck visual inspection upon an oi

| eakage. To achieve these and ot her objects of the
present invention, as clainmed the underwater oi
storage nethod includes the steps of a) excavating a
cellar in the ground 5 earth and constructing a wal

waSdrl pHol, Lﬂir@véﬂﬁn?%n&ﬂhhzﬂfont@f §16f28% div@t @E sRABLndiRY ground earth,
setting an oil tank having a predeterm ned shape and

and HATE ! 'ﬂu(ﬁ( sdh8 eo?i‘aﬁ hpof dn éH@&Ddlkﬁ%@g a
predetg anou Rater tot mater pool and
d) [lin e be, st t ank, and
; egﬁioa%%% e %qjﬂ&erObWﬁf L5 b hafutligaof 1R he
bject.to the ano of storage oil stored in th
un%irwateémé %w@ﬁeg grqludes tisestanseil o cepyadnspeeliariie the ground
gravity 10 lower than the water filled in the water
eargoatd cembtueting amplrirupfure ineths tcobarge foirh afwatpeppolj P sptting an
the oil tank is less than the volunme of the oil tank,
oil Amglohghing atreddierniinatestape rand thodursd e tief whiel lpbolg cf hepplying a

oil to be stored into the tank conprises filling
preﬁ@t%ﬁﬁlnb&taﬁlohﬂﬁ)f"\@ét@{toﬁﬁé)lwaﬁz‘r ﬁSHblt aneavainngwhé Bilfid b | bt%ged into
oil into the tank As a result, water pressure in the

thevﬁﬁlt 1%[31( gﬁ? h g fatm tﬁ)ea%\'ﬁ{}lglﬁ OWVHEer 1P Ft‘]ilfﬁgrg%? #E)@ai%i)j e%gg)rtgb Iamount

nall ess Fillin il into,the storage tank .
of FiPTace il SERETS: e it 1B e oot hs 4Ged v B ravity
synchronously by means of a control of an auto wat
lowep mranothe syadeietilednethe pyaipi prplodnd Bgtangfung Bé th@aﬁkragépll filled

use. the auto water control systemnay autonatically
intdoehepilnpilng lemttkan thutvolvind dfehsail &émkpool into a spare
wat er tank, thereby, 20 keeping the water pressure in

t NeAWEs @8 Ghe Ve RAb R MEE st @%bh e Peessiy & abretinftooihk tank
tank. As further claimed, there is provi ded an

congﬂl%%% é@‘ﬂ wikt i nlttt?ﬂ}% Wt ¥ sﬁ%ﬁ{aﬂglét;ﬁl){ ﬁﬁhﬁll&ﬁ%gil into tlﬁe tank.

onst r UCt I on un

redete mn unI o wat e an oil K ...
as & gt Vally pRGSRE T B RS Satthyné Recpipre g oil in
in said water pool and for holdlng an oil having a
theé@@@@nfluﬂee yrAef the qiliaek beaina smAUPresFuEhe wat er hel d in

said water pool; and a spare water tank set at one
si dilling oil into the storage tank and filling water into the water pool may be

performed synchronously by means of a control of an auto water control system.

When pumping oil out of the tank for use, the auto water control system may
automatically be pumping water out of the water pool into a spare water tank, thereby
keeping the water pressure in the water pool in balance with the pressure of the il tank.

As further claimed, there is provided an underwater oil tank storage system a
water pool defined in a wall construction under the ground earth to hold a
predetermined amount of water; an oil tank set in said water pool and surrounded by

water held in said water pool, and for holding an oil having a specific gravity lower
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relative to said water pool in fluid comunication
wth said water pool for regulating the water |evel
of water held in said water pool, According to the

i nvention, the storage system conprises an auto water
control 5 system adapted to control that vhen oil is

thzfd !hlaﬁgf iR WAer Rili ih 3Rk, wMY@E Bholl 8nd b Nphlcan@erthl set at one side
Iled into the water pool. The auto water contr ol

t I
relﬁ'éffé l%nga cﬁv\ja{’@i" :pfdgf maﬁilﬁ\ﬁ C%?gltl g&ﬁ&g{@?ﬁ ;nglrj] Q’Vat%l ‘f\@ltl%gulatmg
of t oil.tank for use, so as to keep the

th%)\)é{? gﬁ%égéfﬁt%rﬁd\ﬂaﬁa WS P wat er pool in bal ance

will, the pressure f o of the oil tank. Moreover, the

oi | A%ﬂ@dl%&w ey cABopdPE SBFAgeySBo dOBMIsFHen ariggvater control

present invention will be explained in nore detail in
sygempédnpted o tantrol HHag stheapilve fiad odiheenlt eninovatéra lsinmgltaneously

under the invention and with reference to non-

filled i¥ith tlowaebesblnents, and with reference to the

acconmpanyin : drawings, in which: FIG | is a flow
c hafl"he %toaaraiek 'cHﬁt%l kR }é%ﬁh&a&cﬁbteﬁ' th ﬁ%&ﬁﬁ&ﬁll%ﬁh@dwater
usef ul ai n_an understanding of the presen

ouf ?I;P/tﬁ%ﬂ <L pg?l 1§E tlljﬁ avé”if{é{ugﬁl, Wk {:l%h 3 g (gcp él&ttst{fl‘fﬁé 3)1? Panﬁ%ir use,
50 G BORCePIE: BRI BHSSUT A4 Siisr o erY S p%oiltlg °tap$q?»'gqt}s A pressure

the construction and operati on of an underwater oil

of g cslttenlageosypyrrethcarit Bnliintmy lage an peritso ik hettem sidet he
present invention; and FIG 4 is a schematic sectional
Vi eWhefprafenurideafnmnewilbiHe staiage iaysbemdeadcor dompati@n to
anot her enbodi ment of the present invention. Referring

1llL¥sﬂat'i:\}e@nb$dlﬁféﬁtszﬁt @Nidgl btk 1R |1ﬂk%nﬁﬁx€j%hw&{ réfetence to non-
storage nethod i ncl udes the steps of.: 3A
limiting embodiments, and with reference to the accompanying drawings, in which:

FIG. 1 is a flow chart of an illustrative underwater oil storage method useful to
obtain an understanding of the present invention;

FIGS. 2A~2F illustrate the construction and operation of an underwater oil
storage system according to an illustrative embodiment not falling under the present
invention;

FIGS. 3A~3F illustrate the construction and operation of an underwater oil
storage system according to an embodiment of the present invention; and

FIG. 4 is a schematic sectional view of an underwater oil storage system
according to another embodiment of the present invention.

Referring to FIGS. 1 and 2A, an illustrative underwater oil storage method

includes the steps of:

3A
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a) excavating a cellar in the ground earth 10 and
constructing a wall structure 20 in the cellar to

forma water pool 30, where the wall structure 20 is a
conti nuous concrete wall set in the horizontal bottom

and upright peripheral sides of the cavity forned in

the g rouﬂg{cgﬁiﬁl? AQefiQr iPHL §Run@Ne2Md 16 Sa‘?lldaéér%[}ucth‘lgb)zl wall

setting an ol ank 40 in the water pool
i tin he 4 h
AL MR, 4P 80 40 B4 2
coggﬂchgﬁgpcrﬁntgggl@qe%%@ g%relmorql&ogl ag%xlfanglcq%?itg I nelrphgrral sides of the

materi al s subject to predeterm ned size and has an

capity fogpied 8t theareunghieagh 110rfer piogecspeiend tsplstiens . I n the
illustrative exanple, the oil tank 40 conprises at
| eadt) onechmizteamiipenit 40 42 vadtert foel Botihd dirsitbesupheriagfthe oil
in communi cation with the inside space of the water

taid0Bh on3Qe HhottoR! WAMINBIWAE &Fatdr Dol 98 HWRERUER dilnnR ANt @M be a
port 42 between the water pool 30 and oil tank 40.

méme Seﬂé:gag e tpﬂsgp %Bnljaﬂl%} Hfﬁ%ohﬁﬁqe 5 o‘ffan%g%f evr%Hng'l (?/f' dfproof

term ne to t he
mﬁ%ﬂﬁﬁﬁ%%lﬁﬁ? e Ceaff & aﬁih%e f eoRE Poll2h iy top side
pool 30 by the wall structure sald pr edet er mi ned
thﬁ'a'?ﬂfu}ﬂ thﬁielﬁhgtrqtlwgtexgrﬁplguf}@ a1 Lﬁnb @WR}'}Sﬁ@ atyjegst one bottom port

adj usti ng nmechanismis provided to control the. anmount
420 thedtegtom ¥de therddien wamennpatbn 36thshbjieate tpace hiethe yypaer pool
of oil tank 40 and the volune of oil stored in oil

30tfankliéingandedio flowlthiv@gRithe Botkdth Godii 42 bawlkeed bhd Maru@bol 30
oi | access port 41, where oil C) can 20 be raw

an®6ii Rﬁikﬁﬂ“ﬂ&a}ﬁ&hb&‘ﬁmﬂé} pﬁ[@es He! sﬁz}ﬁ' mel oil,

vegetable oil, or any of a variet chem cal fluids

of seC|f|c ravit [l er, than,1 e fi L Li nt
of BPPCOSEIPREY bIRRpIEE ARG br b bl L iuhg sRER R 30.
t hat 0|I Ofllledln oil tank 48 does not ro out

whgre watep iy cam b §ity W et ‘éfﬁtede ushipl aiepie waler thad At k%‘ﬁ in the

water 4V in the water pool 30 outside the tank 40.
water pool 30 by the wall structure 20; said predetermined amount means that an auto

fluid supplying and adjusting mechanism is provided to control the amount of water W
in the water pool 30 subject to the type of o0il tank 40 and the volume of oil stored in oil
tank 40; and

d) filling oil O into oil tank 40 through oil access port 41, where oil O can
be raw petroleum, gasoline, mineral oil, animal oil, vegetable oil, or any of a variety of
chemical fluids of specific gravity smaller than 1; the filling amount of oil O is less
than the volume of oil tank 40 so that oil O filled in oil tank 40 does not flow out of oil
tank 40 into the water pool 30 and then float on water W in the water pool 30 outside

the tank 40.
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Referring to FIGS. 213 and 2C, because the specific
gravity of oil O (normally about 0.9) is smaller than
the specific gravity (1) of water W oil 0 will float
on water Win oil tank 40 when filling oil O into oil
tank 40 through oil access port 41, and water Ww ||

be gR@f‘éH‘?AlgD’bb IfIQTSC Qﬁ Eﬂlldt 2@fbeRikse iR KR id %’g@it} be OW ®ormally

pool 30 s Ject e 5 increasing of t

aboglgﬁ@% & ler -the gpe%"fsqegrta\hlgy 81\5 ofd&m%cr% oﬂ% W\Aﬁtﬂ%ﬂbon water

stan |nto ol 'l tank

aussm [ of the .wate n the water

prP‘ %é&@ Hipg, pflridin 1049 t@dlgofﬂat ﬂ%éheoms%qss PAHKH: and

50 at pne side of the water pool on the sane
whigy ¥ wilhbe pradedbi fegeegiopeobail fagk H@rlntz)dhe satey ppeloifl Wikt to the

between the water pool 30 and the spare water tank 50
inoeasing bé theoflliap denoudhehoil ie Bwtiese the wehumenof the weatrepool 30 is

10 pool 30 surpassed a predeterm ned high | evel, water

co\‘}étfahtomm@;&l of intd8il Waker) RRSds i3Breadiid Bf tHaavmat l@f/eltlﬁ'ﬂfe water
50 thro t he connectlng pi pe 51 for further use.

po%??@rfﬂe ﬁgﬂlitlgér?ow&g& are WHRP taﬂﬂ%'aﬂ% ?élhe Q¢ ﬂﬁétwﬁér pool 30

tan access port use

OI]t ﬁlg sawg Yfﬁ1 évcéqnns(fm}lga]elgp iiS 06]IZPI%Fgg %%lvldéfq(gggyv%en ghe water
gradual ly increasing to lift oil in the water
pmb%@ambthe AR T 0 pegy e tgp Svdﬁt Wﬂ‘eWhenW@tﬁ’éleﬁﬂt lérthe water
pool 30 outside oil tank 40 is gradually |owering. At
pophB@ stipased g hrecdspramattdwetle levebrwade Wuildesd ofitrdithe eter pool 30
water tank 50 into the water pool 30. According to

in&:hh@w@ﬂbfaﬁﬂ'kTmﬂhr,ou?lﬁltlﬁtﬂoﬂn&wﬁ‘lgmim fo lfurges uean 5. 1.
which is formed of a water punp and a water |evel

sen SI@ferhﬁ% R ﬁ"fd}g esh i \glféng%}dl@gg Lheo oRbEe 511 l.gMeh0 Hrough oil

vvat er Wi e wat er aut omat i ca purrpl n
ac%eg% |P01§ \Aﬁoitnus?);t&%\?%%ohuﬁqt r0t 1?%%1 agllg 4{%1@ rgtr{l] F%l#Clng, the
poal 10 dropped be|l ow a pr ed m. ned rang
Wﬁ%é? &f éﬂvatftrhw Bk S0 ey [}v IRFTEHSENE \faaltfé pPilf3dp the water

and oil tank 40 is automatically adjusted subject to
tankh), anrd uhe volterolevel QY waler 8 lin tthinkvatd, poeha | dutsidaratl gank 40 is

Vt to support the gravity weight of oil tank 40 and to
gradaglby lovicring ankthddtiing, thakpared water can be guided from the water tank 50
into the water pool 30. According to this embodiment, an auto water control system 52
which is formed of a water pump and a water level sensor is provided for detecting the
water level of water W in the water pool 30 and automatically pumping water W out of
the water tank 50 into the water pool 30 when the water level of water W in the water
pool 30 dropped below a predetermined range. Therefore, the amount of water W in the
water pool 3 and oil tank 40 is automatically adjusted subject to the amount of 0il O in

oil tank 40, enabling water W to support the gravity weight of oil tank 40 and to keep

oil tank 40 in balance.
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5 As indicated above, water Wis used in the water
pool 30 to isolate oil O from the ground earth and to
support the gravity weight of the oil tank 40 and oil
O contained in the oil tank 40 and to keep the oil
tank 40 in bal ance by nmeans of the physical

char AGGlﬁﬁéa‘iéd £hdvh a&afehw sPeehfih ‘%he%v@fék b&!oquo R ikolfiel 1 O from
srra l'er than water In the illustrative enbodi nent

ol BBl t%a§dp;3ankeﬁgga£‘%t fulE, & B30 %( 40,amd oil 0
cq'?"?ﬂvl?? Pee Bt BeRleoland's Biebupeant gk %a‘ga‘? £ 3 s of the

oi| level of oil O|n the oil tank _40 may be2
pPhysteal dhagastyistie Hat terseecifiegevityof gl dRis swllar thae Wk & -

pool 30. At this tinme, water Wsupports and sets off

90% lof the hdugragiys Lmehodanehtt drel o1 n taaplkeaion k3 amelr sf drl present
the other 10% of the pressure. Therefore, when

int@siogNihe @il tagk ABeHeakateSda2 BOtayOhaviehBe BBIR 0K 2K nfi@Ers. When
the oi | tank 40, it needs only to consider the

thPLSRS Yhrdk 4f ls(ﬁl ed upo\f\fltﬁ‘éﬂt(ﬂ g 4p4ecﬁfé gtra%t)ahb MRloif RGel of 0|11 O in

pressure of dept en storing 0|

Cl I, t
nggi3fEAS b gfhe?é %te%fa? PR oty A WP I i i pool
wat er. t.ank 40 bears only 1% of t he pressure.
307 fldf G, weks N surmevt 35S BFibe of e IeBwyisn erchisioil tank 40
concept of constructing an oil tank with thick steel
bepisaordy riberseires, 10Kk erf thonpessuet. i Hpreforepi whenadésigifing ghe) material
130, 000 square neters (Height 24M x Di aneter 86M, it
stroggl ©f o mateeiabfor itk oip tankclon irmeeds wall lto sbiisiddr uep@bsure of oil
Hei ght 24M x Length 76M x Wdth 76M (savi ng about 1 DM

O f éep%\/bgrlﬁé't@ﬁ 1k 88) the EYessdf@ 3n8il@f ofddpel PPl HNOR&G] A8ring oil

steel wire rods, setting nolding forns, pouring
o GPAEELeupdR 338, LSRR MBI LT Bl o

, and t he designed oil tank 40 n be set
the E&eswae?ncg&ﬂ WaRT ¢t ﬁrﬂs‘*f)ob%mlkﬁ"?w Prgl‘e BEPHGE: pT*aeg?iiOEe the
or stainless steel plate nenbers to construct the wall
inventige braaks e canyspigard! epnasphet eenstraeldng e atldank weth thick steel

construction speed.
plate members. When constructing an oil tank of volume 130,000 square meters

(Height 24M x Diameter 86M), it needs only to build up a concrete wall structure of
Height 24M x Length 76M x Width 76M (saving about 10M x 10M ground area). By
means of binding reinforcing steel wire rods, setting molding forms, pouring concrete,
and removing molding forms after setting of concrete, the desired wall structure 20 is
built up, and the designed oil tank 40 can then be set in the water pool 30 thus formed.
Further, using plastic or stainless steel plate members to construct the wall structure 20

instead of concrete accelerates the construction speed.
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5 Because the oil tank 40 is set in the water pool 30
under the ground, it is not necessary to build up an
additional retaining wall to protect the oil tank 40
agai nst earthquake or any human bei ngs' destruction
behavi or. Because the oil tank 40 is set wunder the

gr oumchaudd th'esmﬁt%fﬂ? 4@9@'5&5& t'ﬁb‘ 'Wé?erbﬁddp 99 urﬂ@ﬂl{eug}lahxﬂﬁ it is not
behavi or, and storage oil is free fromthe ef

ne%ss&xgt HLMCP HE%' nz?idlﬁo@ltah%tam{: g\'ﬁvgﬁz p%’te!:t' &th?l paglk 40 against

I'S nece

rth uake water. Win the wat ooI 30 absorb y
calaNake Y, PUBARLPRIREY A el ion SriAg- BRGHEE 1gpi gk 40 is sel
pressure, the manufacturing cost of the oil tank 40
undgiths @rejindattliy sife ageias humeadeipa detwkiom hehasimbotidnderage oil
of the present invention. According to this tO
O enbodifmenthe ¢ffeet of thet amfoundief evenicedi lnyhedOmo hglstnang oidster or
access port 41 at the top side, however the oil tank
thdGRe ABecdSaPRITh cate b Sn BAH@BKS viBer WUTH INETwatéBEd6S 383ibsorbs
are fixedly provided at the bottomwall of the oil

shB%‘&a@aB sS HRRAT t66 40 rbe%%ed stn%[q 016, O d Hl@nufgﬁhﬁ&ghost of

31 of the water pool ng Wwat er to

ihd li?a thebbott (?]o(lze of the oil tank 40a, however

st 5’8 o' "6 &H¢ ﬁrﬁéqﬁﬁjted from passi ng out of the

oi I tank_15_40a into water Win the water pool 30,

Whert 109 PAngE §€% Agemehadiment pf She H@S@?tlm‘feélﬂfé" afygeording to this

water Wis sinmultaneously filled into the water pool
engodimentetha ilotank efarered oy 4k hasen aliaasessapat 4t @htheolop side,

system 52, and therefore the water |level of water Win
hotveecrwét @il taplodDa 38s angotthe iGi botloay eide OF urthier, AckN43 he: fixedly

oi | tank 40a are synchronously raised (see FIGS,

provided35t the YotofGalt FPUEALN tafd 80 RYTBASIB iRl lonGhBQbp @ifde of the
the oil tank 40a for use, 20 the auto water control

boﬁgﬁtﬁ%§?09@%q¥nﬁeﬂ }wv\ogb éé‘ z{f %3%8’ é% H\{)&lﬂllt‘(}?]lf httl;1 ebc\)ﬂt%trl? side of
thedipif r@h@%ﬁi@@%ﬁ?@%'ﬁ? H\Iﬂgi‘% pwﬁméa?f@r% 3@%@;& (el g}n the oil tank

403 g“gp S\f';?tert\;v{gn ?gg%&{e? gs;l)li@? &\}f}g fg{-jgé gég&g%@?ll igt((:)atlhg oil tank 40a,
water W is simultaneously filled into the water pool 30 by means of the control of the
auto water control system 52, and therefore the water level of water W in the water
pool 30 and the oil level of oil O in the oil tank 40a are synchronously raised (see
FIGS, 3A~3C). On the contrary, when pumping oil O out of the oil tank 40a for use,
the auto water control system 52 automatically pumps water W out of the water pool 30
into the water tank 50, keeping the water pressure of water W in the water pool 30 in
balance with the pressure of the oil tank 40a (see FIGS. 3D~3F).

In additional to the aforesaid big scale design, the invention is also applicable

for a relatively smaller scale design for use in, for example, a gas station. According to
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for arelatively smaller scale design for use in, for
exanpl e, a gas station. According to 7 the other

enbodi ment of the present invention shown in FIG 4, a
top cover 21 is covered on the wall structure 20 to

cl ose the water pool 30; the oil tank 40b is fixedly
theuppar éebbdiment bRde BiBsent Afivdndick Shddn)inabiov el thep cover 21 is
bottomwail 31 of the water pool 30 against floating

c@feréﬂ%neﬂhermsthﬁﬁlr@@b &6 cRRO lthesxgatepﬁéfdlrﬁ) ﬁﬁ: Qi kauﬁ%ﬁsé fixedly

port 41, which is 5 conpri sed an oil inlet pip
4 P§
Su%Bward yag%l(%k %%ltdﬁ)ﬂ?r%%t)héeb%?’ %ﬂ?etb%{o?n ?\% fl C&l %gt%rﬁ% poel 50

o .t he outsi the to oye 21 and an ai o
a%&rlﬁéha?fm@ ' g@w&? hraier pabh 4 hging @nmcﬁccgasm)‘hah@wh is
upwardly extending to the outside of the water pool
comprsed odi asceidriplichginst 4 kg pndvaa it Retledi pipe g bobulr @rej igspectively
the oil tank 40b surpassed a predeternmined | evel. The
upfvenndlly iegteindgpgdfort ihiestop Giderddolaki ok tinkiddbsuldst @nsidabf the top cover
simlar to the aforesaid second enbodi nent with the

21eX@Epin @it pipat4tdh equvplb@r wi@V el reDEf WALET (nMY isRow aM\@tL@)Rvardly
pool 30 surpasses the elevation of the top si of

exw?ﬁm%' fo HANKu#HAR: of th wat%ﬁh?o@l' ?]0 tgn lﬂlS%QQﬁin%ogp Qﬁt@ﬁ]&l Yhe air

ep WI der wat er era e ol tan

43' ibn a tilt an et .
pr St Bne a5 4§§ SPOBE Pt ey Seho e oﬁégﬁmyp%gf this
‘ngg the inside and connected to an external wate
dupsnt 48 wpstgniiallyn signjag go| theealorggaidasesond eapd W@&k‘é’lth the
in the oil tank 44b, l|eak-in water wll be
exgantiomihaittbel water il péoets &l indbeware peol/d) surparstd the cdavation
and detected by the water sensor 45, and a repair

of Wy opGsade dethe wiilctkhly 4edlcoyae otlaafly etent constahtlly kb&runder water
damage. I n case the positive pressure type oil tank

w40b has a damage and oil O 20 | eaks out of the oil
tank 406. |eaked oil O wll float on water W and the

an dlf’?éfﬁ}aﬂ )%,]I't]l% oif %nkséfo%tlls %]ou%ﬁarc]i ﬁ‘ll Ir%{cls: %%’?ig atﬁ;] é ang e hav1ng a

€ necessary neasure eI
BI em Sane ,as the %foresal d vari ous enh dllggnts of
reCFFF@ PYALLERIETYGIU BALIOB A4 & Hicslowatsen Aehte 1nEde agheegied to an

to isolate storage oil O fromthe ground soil,
extgrmal wiater agnsor 45 by a connecting line. In case water W leaks i in the oil tank 40b,

leak-in water will be accumulated in the recessed water reservoir portion 44 and
detected by the water sensor 45, and a repair work can be quickly employed to prevent
a further damage. In case the positive pressure type oil tank 40b has a damage and oil O
leaks out of the oil tank 40b, leaked oil O will float on water W, and the worker in the
gas station can easily find the problem and take the necessary measure to eliminate the
problem. Same as the aforesaid various embodiments of the present invention, this

embodiment uses water W 1o isolate storage oil O from the ground soil, preventing



8 pollution to the surrounding earth. Further. water W
is used in the water pool 30 to support the oil tank
40b and the pressure of the storage oil 0 in the oi
tank 40h. in general, the invention provides an
underwater oil Storage. system which uses water to

polliBBRTS (B s unldﬁﬁremq r%hﬁé@g%éé}:w isNuskf8n Qhd W kool 30 to

and to keep the oIl tank in al ance, preventing

cont act .pf rage.oil w th.the. ground_-ear . gh
supie P e R ARFiR prestie R Rl PSR o ol 08

described |n detail for, purposes of i|lustration, )

var [ GuESh b BXERETSPaHIIC AR RISt 81l FRjagse ViiigHe Which uses

W t hout departing fromthe scope of the invention )
wajerf fonagpbyy anhdl apbendestvregeadihin thg il ankgind to kgep the oil tank in

underwater oil storage nethod conprising the steps of
badgncexranating goaaelf k@atagdervil Wigh grequochdearthh (10) and

constructing a will 5 structure (20) in said cellar

to fRnrKBahWakiRilRe8IbolREbnts B the Riviehfigh Ravethden ldagifibed in detail
(40a) having a predeterm ned shape and volune in said

o} - . e) | yi : t j t
fol flos 8081 fifliof) PP Ao fiolt 308’ SHIARSRATRAD be made
filling the.oil, (0) to.he.stored jpto sai.d oil tank.
witgsh i St gt 5% iBHeRRR Ao RGLRERE ppendhd Sligs.
wat er pool (30) subject to the ampbunt of storage oi
(0) stored in said oil tank (40a) where the oil (0)
to be stored has a specific gravity lower than the
water (W filled in said water pool (30), and the
anmount of the storage oil (0) filled into said oi
tank (40a) is less than the volune of the oil tank
(40a). 15 characterized by
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step d) conprising filling the water (W into the

wat er pool (30) sinultaneously with filling oil (0)
into the oil tank by nmeans of the control of an auto
wat er control system (52) and wherein when filling oil

the level of water in the water pool and the |evel of

Claims¢| in the oil tank are raised synchronously using the

auto water 20 control system further by step e) when
punping oil out of the oil tank for use the aut o

wat er C&ﬁ‘ﬁﬁ&grwat%y & ?1'[‘:}1%@ il e%E&t;BrY& \’}@t er out

of the water pool eepl wat er
pressura of e\xm\emmgra tdilar watthe g gpnmﬂ aanht(d[)}aance condthucting a wall

th es elnt wa ool . balance with

¢ nr BREEEHD I i i F P G883 eBinder vt or o |
St orag Eb) met r&@ﬁm@%‘mﬂtaﬂﬁ (102)AUR1P 2l pretBRFRind Sh&R LM volume in
conpri ses synchronously raising the water |evel of

aedwet@vp@qi(ii% vvater pool (30) and the oil |evel of
or | (O) I n th 1n§ 1 redeEfA' ?Re osng?uaﬁt rﬂ-ghv?f%t? gﬁI)f urst%h water pool

oi | sto age cor
caIpy;iagiil N the fol |l owi ng steps 10 bui Il di ng a spare

wat er tank (50) under the ground earth@‘iloii one .

si de ofd)saj dilll%thé ildgbito paetpregiatacwitheid tank g4 wad spgulating the
e ) AR NSl e Sl B9 o0 apBEALERAAS: o 0
Waitcﬁed pDSIild OB Inkanda) \sladrel tiepal @ watbe rstdr&hkas(aﬁ@))emfﬁrgﬂaﬁty lower

bR el Shid Solet et Ah S OnER olgDe erage oi
| G(Yﬁlﬁmafd Wad &hid( W thik (A iet&ds trﬁ Rltnd 38 &mleA'of The oil. tank (40a).

underwater oil tank storage nmethod according to clains
3:characterized by

step d) comprising filling the water (W) into the water pool (30)
simultaneously with filling oil (O} into the oil tank by means of the control of an auto
water control system (52) and wherein when filling oil the level of water in the water
pool and the level of oil in the oil tank are raised synchronously using the auto water
control system,

further by

step €) when pumping oil out of the oil tank for use, the auto water control
system automatically pumping water out of the water pool (30), thereby keeping the
water pressure of water in the water pool in balance with the pressure in the water

pool in balance with the pressure of the oil tank.

‘% The underwater oil storage method according to claim 1, wherein step d)

comprises synchronously raising the water level of water (W) in the water pool (30) and the

oil level of oil (O) in the o0il tank (40a).

3. The underwater oil storage method according to claim 1 or 2, further

comprising the following steps:

10



10

15

20

25

30

use, theattoolvateh gentuH espistem) (520 putomaticaliye pumpinghsatey (

pool é&\’g?mto tleg‘?l p% es'érgge %ﬁ%t('ﬁg)(, %fixt%gl]) Ig%g)?n Jthé r“fralé%)r gss er (W) in

the witsr pt&&@?,@)hﬁ bafahdd Whi thad presustoftthabil tdgk (40@Ve| Of Wat er

wherein step e) conprises, when punping oil (0) out of

the oil tank (40a) for 10 use, the auto water contro

system (52) automatically punping water (W out of the

water pool (30) into the spare. water tank (501),

t hereby keeping the water pressure of water (W in

t he wattﬁﬁldmgxi spadOyvatentapRI(smagded th gthedpaak $Lnet @fle 51de of said

the oil tank (40a). 5. An underwater oil tank stora

syt roeb At A gnnadting aneiss PisolS 1) Poywegafeerraich paol (30) and

r

\N§+g gﬁ’%?\gz{ glf{é‘!}’?n Q%(m ﬁggﬂgﬁoé be &[e?%%eeeﬂ &l wﬁl%pé {210(30) and

(éﬂdﬁpaebwmmtmﬁudonmnér pool (30) and surrounded by

wat er H in said water gool éfo%, and for

hol di ngo Gl 2 fijto AP EONTal SERIFRY <2 GPRpTTEE |Boater pump and a

t Rapr iRl sedbor BEdBLRE tﬁ(WerFéfQNét@r j & thelefer BOAY (30)

(30); and 20 a spare water tank set at one sid

relative to said water pool (30) |n fluid
n wth wat er

B R B0 (B I AR ack g i i

(30), a:vhewh Qtepyad) RbmPaRds! Qlhes }5&&19[Hg(c§2@0)3$\.ﬁr0@%@61|1 ze&ﬂt (40a) for
In that said auto water control systemis adggte
] @nk of the water

Iatlng

in the water pool and the level of oil in the oil tank
are raised synchronously, thereby keeping the water

3 8633“&\% et & ?11 {éﬁfc Qt%re}(ﬁ%t g&ﬁﬁ%g'mﬁfﬁ al ance. with

the pressure o e ol e “under wat er Oi
tank s hawagxep‘xy yBeémidardridiangall @ondtaictiod (20yherder thet greund earth

L Bt g S e

an oil tank (40a) set in said water pool (30) and surrounded by water (W) held
in said water pool (30), and for holding an oil (O) having a specific gravity lower
than that of the water (W) held in said water pool (30); and

a spare water tank (50) set at one side relative to said water pool (30) in fluid
communication with said water pool (30) for regulating the water level of water held
in said water pool (30),

an auto water control system (52) characterized in that said auto water control
system is adapted to control that when oil (O) is filled in the oil tank (40a), water (W)
is simultaneously filled into the water pool (30)

and that the auto water control system is used when filling oil such that the
level of water in the water pool and the level of oil in the oil tank are raised
synchronously,

thereby keeping the water pressure of water in the water pool in balance with

the pressure of the oil tank.

b; The underwater oil tank storage system according to claim 5, wherein the auto

water control system (52) is further adapted to automatically pump water (W) out of the

11
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wat er pool (30) into the water tank 00), when oil (0)
i s punped out of the oil tank (40a) for wuse, to keep
the water pressure of water (W in the water pool (30)
in balance with the pressure of the oil tank (40a). 5
7. The underwater oil tank storage system according to
waten:j)c&ilr@@) iato the walne taikn(598iwhenaiil (O)aBkufpoa buhethaoilpail (40a) for
its bottom side. 0§ The underwater oil tank.s

g
use, gyg?%hgcwgpa PFESWE AnyateheWorntihe wate prolg3P}in izalance with the
pnmgﬁ@ngh@0§ﬁmg(@®4 tank (40a) has an oil access port

a top si de thereof for oil input 10 output.
9 The underwater oil tank storage system according to
a of the [

C to 8, further.co i. Si ..
ok AR o R SO St TG G O LR A yherein said
oil taAP M) Basdf pRMt iR oktoRf si&ai d wat er pool (30). 12

8. The underwater oil tank storage system according to any one of the claims 5 to
7, wherein said oil tank (40a) has an oil access port (41) at a top side thereof for oil input

output.
9. The underwater oil tank storage system according to any one of the claims 5 to

8, further comprising a rack (43°) for fixedly supporting the oil tank (40a) above a bottom
wall of said water pool (30).

12



