LOCKING DEVICE FOR A DAMPING APPARATUS FOR A MOON POOL CROSS-REFERENCE(S)
TO RELATED APPLICATION  This application claims priority of Korean Patent Application No.
10-20100094027. filed on September 29, 2010, in the Korean Intellectual Property Office, which is
hereby incorporated by reference in its entirety BACKGROUND OF THE INVENTION 10Field of the
Invention  The present invention relates to a damping device of a moonpool, and more particularly,
to a locking apparatus for a damping device of a moonpool. which can automatically lock or unlock an

opened state f ﬂa‘&"gﬁﬁ‘% thegn With the
development of o?‘felﬁore riflling tec%nl%gles S |psé%8%pem%§%n§l§éﬁ%gm%%u|table for

development of small marginal flelds or deep sea oil fields have been developed. In a conventional
offshore drilling, rig ships or fixed t latforms have been 20 mainly used, which can be moved only

by tugboats and are anEifEPRE MS%@%@EA@W%‘Q@EFMOMUH an oil drilling
operation. In rec% yeﬂg}rﬁi A 1\6\/1?\/35:11%% %%%Ied dri dﬁﬁlg%ﬁ‘r?"ﬁa%n?” de\{?clé) m Lﬁ) QJ% offshore
varced d hav

drilling. The drill ships fe provided wit Ing equmen e structures similar to

typicabshipsosyob thalddhey sapenitke 20voyageinshraibriowrpenel Binsa it sainshave 25to
frequently move in order for development of small marginal fields, they are constructed to make a

voyage usitigEieRYdRsemowResdRiHslr ercgdratieensiretigboats.  Meanwhile, a moonpool through
which a variety of equipments for a drilling operation pass is installed in an offshore platform such as a
drill ship or a drill rig. In

BACKGROUND OF THE INVENTION

10 Field of the Invention
The present invention relates to a damping device of a moonpool, and more
particularly, to a locking apparatus for a damping device of a moonpool, which can

automatically lock or unlock an opened state of the damping device of the moonpool.

15 Description of the Related Art
With the development of offshore drilling techniques, drill ships equipped with
drilling equipment suitable for development of small marginal fields or deep-sea oil
fields have been developed.
In a conventional offshore drilling, rig ships or fixed type platforms have been
20 mainly used, which can be moved only by tugboats and are anchored at a position on the
sea using a mooring gear to conduct an oil drilling operation. In recent years, however,
so-called drill ships have been developed and used for offshore drilling. The drill ships
are provided with advanced drilling equipments and have structures similar to typical
ships such that they can make a voyage using their own power. Since drill ships have
25  to frequently move in order for development of small marginal fields, they are
constructed to make a voyage using their own power, without assistance of tugboats.
Meanwhile, a moonpool through which a variety of equipments for a drilling

operation pass is installed in an offshore platform such as a drill ship or a drill rig. In



order to couple a riser, a moonpool may also be installed in a ship such as an LNG-RV and offshore
platforms such as LNG F.PSO, oil FPSO or LNG FSRU. The moonpool has a hollow parallelepiped or
cylindrical structure through which a variety of equipments are vertically moved between an upper
deck and a bottom of an offshore platform. As the size of an offshore platform increases, a
moonpool also becomes larger. Accordingly, in the case of a parallelepiped moonpool, a large
moonpool with a size of 12-13 m (a length in a width direction (of an offshore platform) x 14-25 in (a
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and a damage of a hull. In addition, an overflowing phenomenon is induced by a fluid movement
inside $he mbofypool. The overflowing phenomenon may serve as a factor that deteriorates a worker's

safety and work efficiency. Accordingly, a damping device which opens and closes the moonpool is
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of the moonpool to open and close the moonpool. Driving wires are coupled to the damping devices
such that the dgeming langticlosing idferbtionof tHenl afging: deatites: is<cetriedno (s, 26Meanwhile, in the
case where such a damp(irilb% device is nof used, that is, the damping device maintains an opened
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unlocking operation of the conventional damping device is carried out by a worker's action that
manually locksnaherunglof Ksethla mpernyedesttits laf theddaryin g dévivenaswdrtkersispn danger of failing
and the locking alr;ldpléllp&gg a{g%%Po%%%gg%séxgge}]%%og\ﬁ Ec%% by a relative movement between
seawater flowing into the moonpool and seawater outside the hull of the ship. The
sloshing phenomenon may cause an increase in voyage resistance, a decrease in voyage
15  speed, an increase in power consumption and fuel consumption, and a damage of a hull.
In addition, an overflowing phenomenon is induced by a fluid movement inside
the moonpool. The overflowing phenomenon may serve as a factor that deteriorates a
worker’s safety and work efficiency.
Accordingly, a damping device which opens and closes the moonpool is installed
20 in order to minimize the movement resistance of the hull and effectively prevent the
overflowing phenomenon caused by high waves. One or two damping devices are
hinged to a sidewall of the moonpool to open and close the moonpool. Driving wires
are coupled to the damping devices such that the opening and closing operation of the
damping devices is carried out.
25 Meanwhile, in the case where such a damping device is not used, that is, the
damping device maintains an opened state, a worker has climbed down a ladder to reach

a storage position and then locks the opened state of the damping device by turning a

locking lever.
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5 SUMMARY OF THE INVENTION  An aspect of the present invention is directed to a locking
apparatus for a damping device of a moonpool, which can automatically lock and unlock an opened
state of a damping device of a moonpool. 10According to an embodiment of the present invention, a
locking apparatus for a damping device of a moonpool, which automatically locks and unlocks one or
more damping devices opening and closing the moonpool in an opened state, includes: one or more
first locking members installed in a sidewall of the moonpool; one or more second locking members

installed in a sideagfdhe slanping deviee; aBdoaiielding Wb saRadalpnhaldirgthedisbiagking
members and the second locking members when the damping devices are in the opened state.  The

first lockingdHembe devase navaroae extrhpre fieskisckieg holés! muhéysé@éﬁdﬂhddmkﬁe%er may
have one or I more s %O”PtLOC 1é;phol VThe flgg,(tnl cklng embermaM be| Ie |naS|de all of the
moonpool adjacent 70 10 'an endor the damping device wherthe dam]tpl%ﬁn ew% S @ dpened

state, the seﬁmll%km&mmpeéﬂy%&evmaued at the end of the damping device, and the first
locking member and the second locking member may be disposed not to be interfered with each other

when the damping device is in the opened state The holding unit may include: a driving cylinder

disposed on the first locking memtée[ﬁﬁ#p ? be vertically movable by the
driving cylinder, such that the holdin ﬁ moves vertically and is mserted into or released from the

first and second lgskifg-haleshehesdheifivehinskingiheleotdhelfertdecgparmamber and the, second

holding hole of the second holding member are matched with each other, whereby the holding unit
separably HistsaHe firsegoaripR): Mensberaanti the sieed h lisdkirng! reletiern opthedlstking&pparatus
may further mcluﬂﬁgnecor more gwde members above the first locking member, wherein the guide
members havey s -hofes

10 According to an embodiment of the present invention, a locking apparatus for a
damping device of a moonpool, which automatically locks and unlocks one or more
damping devices opening and closing the moonpool in an opened state, includes: one or
more first locking members installed in a sidewall of the moonpool; one or more second
locking members installed in a side of the damping device; and a holding unit separably

15 holding the first locking members and the second locking members when the damping
devices are in the opened state.

The first locking member may have one or more first locking holes, and the
second Jocking member may have one or more second locking holes.
The first locking member may be installed in a sidewall of the moonpool adjacent

20 to an end of the damping device when the damping device is in the opened state, the
second locking member may be installed at the end of the damping device, and the first
locking member and the second locking member may be disposed not to be interfered
with each other when the damping device is in the opened state.

The holding unit may include: a driving cylinder disposed on the first locking

25 member; and a holding shaft installed to be vertically movable by the driving cylinder,
such that the holding shaft moves vertically and is inserted into or released from the first
and second locking holes when the first locking hole of the first locking member and the

second holding hole of the second holding member are matched with each other,
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The locking apparatus may further include a pair of regulation plates on left and right ides of the
holding shaft.  According to another embodiment, a locking apparatus for a damping device of a
moonpool, which automatically locks and unlocks one or more damping devices opening and closing
the moonpool, is characterized in that, when the damping device is in an 10opened state, the damping
device is automatically unlockably held at a storage position of the moonpool. BRIEF DESCRIPTION
OF THE DRAWINGS  FIG. 1is a view illustrating a locking apparatus for a damping device of a

moonpool %E&réﬂavgtﬁg aiambadimespahthe RERSENHLINYRMIANLIGIE K495 enl@rgrd \dgyydlustrating
a portion indicated by an arrow A of FIG. 1. FIG. 3 is a plan view looked in a direction of an arrow B of

FIG. 2. DETRKEDDESCERIPTION OF EXEMPLARY EMBODIMENTS 20 Exemplary embodiments of

the present invention will be described below in detail with reference to the accompanying drawings.
Throughot the AXASEHE SRETEHISAEE LB At e FAT R GO U ngures
and embwﬁ%m&%@ﬁg&%&&%@ﬁ%ﬁ@&ﬁ%@guidgl%%@&@@@{%%@&%?kmg apparatus for a damping
device of a moonpool according to an embodiment of the present invention.  As illustrated in FIG 1,

a lockihg apparatliscfibpidgrapigtisviceyofuatimo orpedd acpordifgaguiheqpresent imvéetiomdnay be
applied to a.moonpool structyre in which one or more damping devices 2 are pivotally installed in a
sidewall of 3508 %So%ﬁ%)e(flﬁ’iﬁn r‘?\ga ose the moonpool.

According to another embodiment, a locking apparatus for a damping device of a
moonpool, which automatically locks and unlocks one or more damping devices opening
and closing the moonpool, is characterized in that, when the damping device is in an

10 opened state, the damping device 1s automatically unlockably held at a storage position

of the moonpool.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 is a view illustrating a locking apparatus for a damping device of a
15 moonpool according to an embodiment of the present invention.
FIG. 2 is an enlarged view illustrating a portion indicated by an arrow A of FIG. 1.

FIG. 3 is a plan view looked in a direction of an arrow B of FIG. 2.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
20 Exemplary embodiments of the present invention will be described below in detail
with reference to the accompanying drawings. Throughout the disclosure, like
reference numerals refer to like parts throughout the various figures and embodiments of
the present invention.
FIGS. 1 to 3 illustrate a locking apparatus for a damping device of a moonpool
25  according to an embodiment of the present invention.
As illustrated in FIG. 1, a locking apparatus for a damping device of a moonpool
according to the present invention may be applied to a moonpool structure in which one

or more damping devices 2 are pivotally installed in a sidewall of a moonpool to open



FIG. 1 exemplarily illustrates a structure in which a pair of damping devices 2 opens and closes the
moonpool, and the locking apparatus of the present invention is installed corresponding to the
respective damping devices 2. To open and dose the 5 moonpool, a pair of damping devices may be
installed as illustrated in FIG. I. or only one damping device may be installed. In either case, the
opening and closing operation of the damping device may be carried out in a front and rear direction or
a left and right direction of a bull. The locking apparatus for the damping device of the moonpool
according tehthg k@ gmhgjjjﬁwapof the present invention includes one or more first locking members
11 installed in a sidewall of the thoonpool, one or more second locking members 12 installed in a side
of the damping dé\ticd Zxamdama|dig tairs2o sirserably hbiding thaTiedt deekimeenderibers’11 and the
second Iockinc%sme?bjrs 12 when the dprggénglg%(\)/i es 2 are in the p ened state. VGHIO% ijgst locking

member 1115 Rstafled 17 a s}fger\l}v%wg??h’e mMoonpool. Fre¥P3and 3 exeen?ﬁf:asﬁpy iifustrate the

installationiaf#ree fsstlgeking gnembersithebhedimiipekinganember 1tohasea fikst laekinghbole 11 a.

The second locking member 12 is installed in a side of the damping device 2. FIGS. 2 and 3
exemplarilyrilasheet thedhsvhlftsmopiod epeewscony ekt hsd mbell usrapgl Thd Kecbneltloaking

member 12 haaaa secordd lockin t%%l?ngéﬁéid %ccot?‘dlp to ape embodim &gge first locking member

11 is installed in & Sidewall of th MOOoNPO0 adja%gﬁ o theend 8P?ﬁén§§‘rnnpmg dévide ' When the

damping deyige 2implandeprred:statecanddhrsrcomdiockingamanioesd2ds instalad idthe end of
the damping device 2. As illustrated in FIGS. 2 and 3, when the damping device 2 is 25 in the opened
state, the fifgicahenseicohdllocking members 11 and 12 are disposed alternately such that they are not
inferred with each, other, Meanwhile, FIGS. 2 and 3 exemplarily jllustrate the installation of.three first
ocking members 11 oA SAQ LAt Homie CppE SR RE N R SRl Secona
locking megaheidla @ftthe grampirendericaiols prsitliesathsushha itistinseriad Batwpen the first
locking members Il of the moonpool when the damping device 2 is opened. In this case the first and
second lockifiglsled |la a¥E194 afathpennrangeld ipng Strartelinecosh thikambpembert, e state in

which the darpig device 2 tsopenediefare (0.8 state inhieh the smining devies 45 iptated to the

sidewall of the Moonpoo IS mean amping device Z is locate rage position of the
moonpool ifirgr ekt ecHariheldampirsevieeoiking mEndholtingHaitZOdsepntigireddo
separably hold the first and second locking

2 are in the opened state.

15 The first locking member 11 is installed in a sidewall of the moonpool. FIGS. 2
and 3 exemplarily illustrate the installation of three first locking members 11.  The first
locking member 11 has a first locking hole 11a.

The second locking member 12 is installed in a side of the damping device 2.
FIGS. 2 and 3 exemplarily illustrate the installation of one second locking member 12.

20 The second locking member 12 has a second locking hole 12a.

According to one embodiment, the first locking member 11 is installed in a
sidewall of the moonpool adjacent to the end of the damping device 2 when the damping
device 2 is in an opened state, and the second locking member 12 is installed in the end
of the damping device 2.  As illustrated in FIGS. 2 and 3, when the damping device 2 is

25  in the opened state, the first and second locking members 11 and 12 are disposed
alternately such that they are not inferred with each other. Meanwhile, FIGS. 2 and 3

exemplarily illustrate the installation of three first locking members 11 and one second

locking member 12.



10members 11 and 12 such that the opened state of the damping device 2 is unlockably locked.

The holding unit 20 according to one embodiment of the present invention includes a driving cylinder
21 which is installed at an upper portion of the first locking member 11, and a holding shaft 22 which is
vertically movable by the driving cylinder 1521. The driving cylinder 21 is installed in a sidewall of
the moonpool. One end of the driving cylinder 21 may be pivotally hinged to the sidewall of the
moonpool. An upper portion of the holding shaft 22 is coupled to a lower portion of a driving rod

21a of the drivingrapdipder?l. Ascrcingly. suhera theighyingred2a Afithe20diiving.cylinder 21 is

operated, the holding shaft 22 is vertically movable. Due to such a structure, when the damping
device 2 is ppehetkdrsddhéhfirst sndsecdritockinthdiss btkarend dfbearé Indtdhen witipeaich other,

the holding shaft 22 may move vertically along the first and second locking holes 11 a and 12a and
separably h‘gFﬂht ?i%‘ﬁﬂﬂ% Relets| &ﬂ?ﬁr}ﬁgm BrEH AR 1S %@W%Wﬁﬂ%gjﬁﬁf?% oYEation
plates 23 isjinstalebonlgftang-ightsidessehihg halding shaft 22. The regulation plates 23 prevent
the holding shaft 22 from being released to left and right. In addition, one or more guide members 13

are instafled above tine ¢irsiddokimg. m@ﬁhz_berilllyfanhl theuigemdenibers 13dpavedguitiesholes 13a.
e holding shalt 22,can ehshre 1o ISSION 1 1S AP QMUY e sk gipre g ouce
means that the damping device 2 is located at a storage position of the moonpool in
order not to use the damping device 2.
The holding unit 20 is configured to separably hold the first and second locking
10 members 11 and 12 such that the opened state of the damping device 2 is unlockably
locked.

The holding unit 20 according to one embodiment of the present invention
includes a driving cylinder 21 which is installed at an upper portion of the first locking
member 11, and a holding shaft 22 which is vertically movable by the driving cylinder

15 21

The driving cylinder 21 is installed in a sidewall of the moonpool. One end of
the driving cylinder 21 may be pivotally hinged to the sidewall of the moonpool.

An upper portion of the holding shaft 22 is coupled to a lower portion of a driving
rod 21a of the driving cylinder 21. Accordingly, when the driving rod 21a of the

20 driving cylinder 21 is operated, the holding shaft 22 is vertically movable.

Due to such a structure, when the damping device 2 is opened and the first and
second locking holes 11a and 12a are matched with each other, the holding shaft 22 may
move vertically along the first and second locking holes 11a and 12a and separably hold
the first and second locking members 11 and 12.

25 Meanwhile a pair of regulation plates 23 is installed on left and right sides of the
holding shaft 22. The regulation plates 23 prevent the holding shaft 22 from being
released to left and right.

In addition, one or more guide members 13 are instalied above the first locking



A remote controller (not shown) is coupled to the driving cylinder 21. The 5 driving of the driving
cylinder 21 is controlled by the remote controller (not shown). Accordingly, the opened state of the
damping device 2 can be automatically locked and unlocked.  According to the present invention,
the opened state of the damping device 2 can be automatically locked and unlocked by the locking
members 11 and 12 and the 10 holding unit 20 that separably hold the locking members 11 and 12.
As compared to the conventional passive method, a worker is not in danger of falling and the locking

and unlockingAp&raliofis e Y s @IMRNIBREs 13 YUhiethe-amRedimentsipf e present isventjon has
been described with reference to the specific embodiments, it will be apparent to those skilled in the

art that variousursdisaprgessiancoibdifipatiodsinvaybednmadewithoatodephrtipgi frohvtbe Spirivand scope
of the invent ion ag definegd if‘f e following claims. WHAT IS CLAIMED IS: 1. A locking apparatus
for a clampiig device 8F'dTioonpool, which automatically locks and unlocks one or more damping

devices opening Anféﬁ@ﬁin&%ﬁ@%ﬁ?%hi@rﬁ”i@&%ﬂﬁ%@%etﬂbedl?ﬁ'ﬂé“-’c?ﬂ?@é@ty? comjpuising: one
or more first locking members installed in a sidewall of the moonpook one or more second locking
membérs irbtailedl o thsidavhtheytiadwpiag deviosrolled by the remote controller (not shown).
Accordingly, the opened state of the damping device 2 can be automatically locked and
unlocked.
According to the present invention, the opened state of the damping device 2 can
be automatically locked and unlocked by the locking members 11 and 12 and the
10 holding unit 20 that separably hold the locking members 11 and 12. As compared to
the conventional passive method, a worker is not in danger of falling and the locking and
unlocking operation is very convenient.
While the embodiments of the present invention has been described with reference
to the specific embodiments, it will be apparent to those skilled in the art that various
15 changes and modifications may be made without departing from the spirit and scope of

the invention as defined 1n the following claims.



and a holding unit separably holding the first locking members and the second locking
10members when the damping devices are in the opened state. 2. The locking apparatus
according to claim I. wherein the first locking member has one or more first locking holes, and the
second locking member has one or more second locking holes. 15 3. The locking apparatus
according to claim 2. wherein,  the first locking member is installed in a sidewall of the moonpool
adjacent to an end of the damping device when the damping device is in the opened state, the second
locking me ris | I . nd of the damping device, and 20the first locking member and the
second Ioc@rag[rxnlfemﬁsbggrqeﬁd%%eolgéd not to be interfered with each other when the damping device is
in the opened state. 4. The locking apparatus according to claim 3, wherein the holding unit
comprises: 25a driving cylinder disposed on the first locking member; and  a holding shaft installed
to be vertically mévableébyasterdriviapaesidder sachitmnitte Heldisg shaft movesvarticalychnd is
nserted Intg o0 [SRARRALAM e [FR6AARE NI RS HRAGNIRERNED ShefR! IR i the firet
locking member and the

5 moonpool in an opened state, the locking apparatus comprising:

one or more first locking members installed in a sidewall of the moonpool;

one or more second locking members installed in a side of the damping device;
and

a holding unit separably holding the first locking members and the second locking

10 members when the damping devices are in the opened state.

2. The locking apparatus according to claim 1, wherein the first locking
member has one or more first locking holes, and the second locking member has one or

more second locking holes.
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3. The locking apparatus according to claim 2, wherein,
the first locking member is installed in a sidewall of the moonpool adjacent to an
end of the damping device when the damping device is in the opened state,
the second locking member is installed at the end of the damping device, and
20 the first locking member and the second locking member are disposed not to be

interfered with each other when the damping device is in the opened state.

4. The locking apparatus according to claim 3, wherein the holding unit
comprises:
25 a driving cylinder disposed on the first locking member; and
a holding shaft installed to be vertically movable by the driving cylinder, such that
the holding shaft moves vertically and is inserted into or released from the first and

second locking holes when the first locking hole of the first locking member and the



second holding hole of the second holding member are matched with each other, whereby the holding
unit separably holds the first locking member and the second locking member. 5. The locking
apparatus according to claim 4, further comprising one or more guide members above the first locking
member, wherein the guide members have guide holes. 6. The locking apparatus according to
claim 4, further comprising a pair of 10regulation plates on left and right sides of the holding shatft.

7. A locking apparatus for a damping device of a moonpool, which automatically locks and unlocks one

or more dampig AswGESIREDING Aol slasipriie.maanropl shargistized nithat.when the damping

device is in an opened state, the 15damping device is automatically unlockably held at a storage
position of the medrpdol.the holding unit separably holds the first locking member and the second

locking member.

5 5. The locking apparatus according to claim 4, further comprising one or more
guide members above the first locking member, wherein the guide members have guide

holes.

6. The locking apparatus according to claim 4, further comprising a pair of

10 regulation plates on left and right sides of the holding shaft.

7. A locking apparatus for a damping device of a moonpool, which
automatically locks and unlocks one or more damping devices opening and closing the
moonpool, characterized in that, when the damping device is in an opened state, the

15 damping device is automatically unlockably held at a storage position of the moonpool.



