DAMPING APPARATUS FOR MOONPOOL CROSS-REFERENCE(S) TO RELATED APPLICATION
This application claims priority of Korean Patent Application No..10-2010- 50098082, filed on October
8, 2010, in the Korean Intellectual Property Office, which is hereby incorporated by reference in its
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BACKGROUND OF THE INVENTION

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

mechanism.

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.  The



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. 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. 5 Accordingly, in the case of a parallelepiped inoonpool, a large moonpool with
a size of 12-13 in (a length in a width direction of an offshore platform) x 14-25 m (a length in a front
and rear directippodhanaoffshorepptatfelupiphdsbedmdsed. sSuchie thoorgioohisirdispefisable in terms

of the purpose of a drill ship,.but is very disadvantageous in terms of anchoring,of the_ship, voyage
Ctabitty At VB GEHAISHLY SO SITLOR i TREu 5 SOsh g b D AR IE o by a
relative mgygmgpt 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
speed, an incredseths powerf consdisistior ki fuelvoersgmptiomaandad dimagecofca krliein addition,

flowing ph is induced by a fluid inside 15 th 1pool. Th flowi
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Accordingly. adampirgdate Miehanens and clasestieameannaplisiinstaled in.piges o, minimize
the movement resistance of the hull and effectively prevent the overflowing phenomenon caused by
high waveBo@nmreandimaising platesEhez0plaivye tna bidavwakdbf thednaompoopeolopen and

close the mqonpool. The opening and closing operation of the damping plates is handled by a deck
crane dispBOBE AR TR SERUMPONS 0 SR TPl Bt SIS BB RYS PSEE & derrick
disposed abpaverdrineITRROLIsColigLEaehMith AR ERGIA8 B SlFMFHAR . figrksRIaNe of a hull cannot 25
approach the inside of the moonpool. Therefore, a separate driving mechanism (e.g., a winch or a
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making an THEETAON 1AYotl BubAISgHREOT and seawater outs the Ship.
sloshing phenomenon may cause an increase in voyage resistance, a decrease in voyage
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

15 the moonpool. The overflowing phenomenon may serve as a factor that deteriorates a
worker’s safety and work efficiency.

Accordingly, a damping plate which opens and closes the moonpool is installed in
order to minimize the movement resistance of the hull and effectively prevent the
overflowing phenomenon caused by high waves. One or two damping plates are

20 hinged to a sidewall of the moonpool to open and close the moonpool. The opening
and closing operation of the damping plates is handled by a deck crane disposed at the
deck of the hull.

In the case of an arctic drill ship, however, since a derrick disposed above a
moonpool is configured with an enclosed structure, a deck crane of a hull cannot

25  approach the inside of the moonpool. Therefore, a separate driving mechanism (e.g., a
winch or a cylinder) for driving a damping plate is required within the moonpool and the

derrick disposed above the moonpool. Consequently, installation cost increases and

interference with other articles is caused, making an installation layout cumbersome,

[N



SUMMARY OF THE INVENTION An aspect of the present invention is directed to a damping
apparatus for a moonpool, in which a driving mechanism of a damping plate for opening and closing
the moonpool is configured very simply to thereby reduce installation cost, and interference with other
articles inside the moonpool is minimized to thereby make an installation layout convenient.

According to an embodiment of the present invention, a damping apparatus for a moonpool, which has
one or more damping plates covering the moonpool entirely or 10 partially, is characterized in that the
damping plates are pivotally hinged to a sidewall of the moonpool, one or more conveying units are

disposed above the moonpool to i i ore driving wires are coupled
between the damping plat_e_s and_%ﬁ%&%ﬁ%&ﬁﬁ%mg force of the conveying units is
transferred through the.ariving.witgsdothe damping Rialsse3aihat dhs famRips.Plalesiare, pivoted. 15

A pair of driving wires may be coupled to the damping plates in a bilateral symmetry. The damping
plates mayincipdel aipaihchdainping platbsnisstalictddoface edath tthepdniagoow divectiohand a stern
direction of a hull. An enclosed derrick may be disposed. above the moonpool, one or. more conveying
20 uits APBETHS RBEHFTER Y 2HEIOSe HSHHEK (U6FES UTIAG EXn LA SHEEHHG riving
wires may.he corleg-gued thattha.drivingwires arsiguided hetwean ihe senvavingmits.and the
damping plates by a plurality of sheaves. The conveying unit may be one of a blowout preventer

(BOP) trolleycavgveyimgeat BOP and a lower marine riser package (LMRP) crane conveying an L,MRP.

25 According t th bodi t of th ti tion, a d i tus f [ l,
which has one GHHRHA it i BIAYSLST st SRR OBERTHY b TGN (H FSBNSRif ocated at

the center, Qb &RL,A6¢lIG/HIH) ﬁmpal%cés}a@@;@%%@pmg?m@ ehelosedierickipslisRaaed phpve the

moonpool, one or more conveying units are installed inside the enclosed derrick to convey drilling
equipinenpaahellonis charanterthéding thitabcaderepinsl et issave o tHal bomweyihtp unsidaxrall e damping
plates and are guided by a plurality of sheaves. . The conyeying unit may be a BOP trolley
Conveying ABBISTBR RS BF THEBARONTY WS M6 Reath LT sy

e Q0 nye :
0N end ofthe"8amping’ plate opposite
to a hinge patng@@uipment, one or more driving wires are coupled between the damping plates

and the conveying units, and the conveying force of the conveying units is transferred
through the driving wires to the damping plates, so that the damping plates are pivoted.
15 A pair of driving wires may be coupled to the damping plates in a bilateral
symmetry.
The damping plates may include a pair of damping plates installed to face each
other in a bow direction and a stern direction of a hull.
An enclosed derrick may be disposed above the moonpool, one or more conveying
20 units may be installed inside the enclosed derrick to convey drilling equipment, and the
driving wires may be coupled such that the driving wires are guided between the
conveying units and the damping plates by a plurality of sheaves.
The conveying unit may be one of a blowout preventer (BOP) trolley conveying a
BOP and a lower marine riser package (LMRP) crane conveying an LMRP.
25 According to another embodiment of the present invention, a damping apparatus
for a moonpool, which has one or more damping plates at least partially opening and
closing the moonpool located at the center of an arctic drill ship, 1s characterized in that

an enclosed derrick is disposed above the moonpool, one or more conveying umts are



the other end of the driving wire may be fixed to the BOP trolley. The conveying unit may be an
LMRP crane conveying an LMRP, one end of the driving wire may be separably coupled to an arm of
the LMRP crane, and the driving wire may be guided through a first sheave installed at one end of the
damping plate and 10a second sheave installed in the sidewall of the moonpool. BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a side view illustrating a damping apparatus for a
moonpool according to an embodiment of the present invention. 15FIG. 2 is a plan view illustrating the
damping apgatsdisreidechd. enclgepd, @is ek sidecoivwyilldstiatingrigarpingrabparatisiiora moonpool
according ta another‘embodimé:%%%gtthe pre sent invention..PET@ITLEEI%1 DESCRrI%Pj:I'ION OF

EXEMPLARY EMBED VENT x‘evr%epjlarf embddifients of i p?eszlerrrl}ﬁrﬁ%é) tiSh Wiﬂ BE described
below in defailwith referemee ¢o dharacompanying drawings. Throughout the disclosure, like reference
numerals refer to like parts throughout the various figures and embodiments of the present invention.

FIGS. 1 and 2 illlktramractagping appafaus B8 dthpoohaedsaingetamesambaodiiient of the

presegﬁt invention. . Asll us%ag%dt (')naﬁIgidldiﬂ%ﬁed(%@%irﬁ%gfé%%?tugsf%r tthe gloong)ogtl %ggordlng to

the efbodiment ot | ﬁé%a Sentifventioncllides 6re or ping p?aflesnifie &ening and closing

the moonpreLIRpéaiMilRNel O WRRERNYLd hedampipg Oaies ke are
The conveying unit may be an LMRP crane conveying an LMRP, one end of the
driving wire may be separably coupled to an arm of the LMRP crane, and the driving
wire may be guided through a first sheave installed at one end of the damping plate and

10 asecond sheave installed in the sidewall of the moonpool.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG, 1is a side view illustrating a damping apparatus for a moonpool according to
an embodiment of the present invention.
15 FIG. 2 is a plan view illustrating the damping apparatus of FIG. 1.
FIG. 3 is a side view illustrating a damping apparatus for a moonpool according to

another embodiment of the present invention.

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 and 2 illustrate a damping apparatus for a moonpool according to an
25  embodiment of the present invention.
Asg illustrated in FIG. 1, the damping apparatus for the moonpool according to the
embodiment of the present invention includes one or more damping plates 11 opening

and closing the moonpool 10 of a hull entirely or partially. The damping plates 11 are



pivotally hinged to a sidewall of the moonpool 10, such that the moonpool 10 is opened and closed
entirely or partially. As illustrated in FIGS. 1 and 2, a pair of damping plates 11 may be pivotally
hinged in a bow direction and in a stern direction of the hull, respectively. The 5 damping plates 11
open and close the moonpool 10 entirely or partially, minimizing movement resistance of the hull and
effectively preventing overflowing caused by high waves. Meanwhile, a derrick 20 in which drilling
equipments are integrated is installed above the moonpool 10, and drilling equipments such as a
blowout pievetsiy (BER B1a10dnrl [dviks merineelstd. packdayet (bMRPymecinsidiadmsitie the
derrick 20. 1In o&der to move the rilling equipments between a usage position and a storage
position, hand‘flﬁaeunl S CP% 1€ installed as conveying units that convey the drilling equipments.

Examples of th%@ﬁﬂ@ﬁﬂﬁt&t‘ﬂ'iﬁ ingtalled ingide thesedichatdingyiaa BORFelRY B0Lanyeying the
BOP 31, an LMRP crane 40 conveying the 15LMRP, and so on. One or more driving wires 13 and

14 are coliphedckothe damipitpplatesad and ﬁzel‘andithei@ﬂvirfgtf@rd@lé trasistettredlythrdligh the

driving wires 13 a he dam lates 11 and 12. ne ar more da ates may be
mstaﬂged wﬁ? on 11%lgTo%npoo(? G5 %gé?)%glmeﬁﬁ e istaliation of (fvyooéepmpllﬁfgﬂla CRE mplarily

illustrated mbRah’@t Sethg Aempintholate! |hﬁ'@$@d%@”ﬁf@@ﬁ%§'@@eﬁ[&ﬁhﬁgd@éﬁ§w Plate 12 is

installed on the stern side. The installation of the damping plates on the bow side and the stern side is
merely exh?ﬁbl&f@/‘f@ampmg plates may be installed on the portside and the starboard side,

respectively, or ree or.more da |51@PIat W%}[l@ e installed. A{ccordln% héslembfq n(ientofthe

present invention, ) palr & %rcli\(i’frliig wires L n%gﬂu BF't6 the Gampii pla e TTinstalled on the

bow side, g anihes RR6S driving &vimﬁgléhmgm&ﬁscmed iovtbe sianppingnplaig &2 jrstalled on the
stern side. The respective driving wires 13 and 14 are guided through a plurality of sheaves 15In

partidular dtdstprarer apme tsat U ok assrd- M Ngpiresia d fepitde tyederrick 20.

In order to move the drilling equipments between a usage position and a storage
position, handling units 30 and 40 are installed as conveying units that convey the
drilling equipments. Examples of the handling units installed inside the derrick 20
include a BOP trolley 30 conveying the BOP 31, an LMRP crane 40 conveying the

15 LMRP, and so on.

One or more driving wires 13 and 14 are coupled to the damping plates 11 and 12,
and the driving force is transferred through the driving wires 13 and 14 to the damping
plates 11 and 12.  One or more damping plates may be installed in one moonpool. In
this embodiment, the installation of two damping plates is exemplarily illustrated. That

20 is, the damping plate 11 is installed on the bow side, and the damping plate 12 is
installed on the stemn side. The installation of the damping plates on the bow side and
the stern side is merely exemplary, Damping plates may be installed on the portside
and the starboard side, respectively, or three or more damping plates may be installed.

According to this embodiment of the present invention, a pair of driving wires 13

25  may be coupled to the damping plate 11 installed on the bow side, and another pair of
driving wires 14 may be coupled to the damping plate 12 installed on the stern side.

The respective driving wires 13 and 14 are guided through a plurality of sheaves

15. In particular, it is preferable that two or more driving wires 13 and 14 are



symmetrically, installed on the left and right sides of the damping plates 11 and 12, such that the
damping plates 11 and 12 are harmoniously opened and dosed. = The driving wires 13 and 14 are
coupled to the conveying units 30 and 40 inside the derrick 20. When the conveying units 30 and 40
are operated, the conveying force 5 of the conveying units 30 and 40 is transferred through the driving
wires 13 and 14 to the damping plates 11 and 12. Accordingly, the damping plates 11 and 12 are
pivoted to open and close the moonpool 10. . Meanwhile, in the case of an arctic drill ship, since the

derrick 20MEBRtfHRG I 5 Fhdisden SdiciehbsifstREdotATIRE S RISHS: | & bk ershtd installed in
the deck H:plitbaducenneteppiaah e s alibe detick 2k Jpeigfore the driving wires 13

and 14 are coupled between the conveying units 30 an installed inside the enclosed derrick 20
and the dampinghpldiesdd winek 112 diheidfare ctheddmpihg plates/ il andl 2can! B¢ apedated
conveniently by the convgﬁ/ﬁing cigﬁeration of the conveying units 30 and_40. Consequently, the present

invention HEnI6E 68 uset N absiwd Yo e ritic G id sthi S e e Afodt BehscloDs,
Accogding,tofhe. smbodiment ot 1G9+ and 2. Be Lriving,wires 13 and 14.are sapplad t the BOP

trolley 30, and the conveyance of the driving wires 13 and 14 is guided through the plurality of sheaves
15 by the genieymgeoperadidoh aidhe BOR trotieyB0 the thisipiagparethel danhpihgrplatestdd and 12
may be operated. According to one 20 embodiment, ends 13a and 14a of the driving wires 13 and 14
may be fiX8@RETeHUEHTHEBHAPIYIdfks 11 and 12 opposite to the hinge parts, and the other ends

13b and 14b of e Aing yires 13804 1 @&ycqﬁiﬁxsaqé;p ML BRP Jalley 3945 col¥ilethe damping

plates 11 and 12 maintain the opened state or the closed state, the driving wires 13 and 14 may be
separatedwitmthe: 8Bt roHey 30 bA&lkedritentohdrivgdher danpik g piatenthilegtal ebeodethe bow side,
the driving wire 13 may be coupled to the BOP trolley 30, and the damping plate 11 installed on the

bow!Side Hd)DR Y sanBY BYRIATh oS B tHBNE 36 rtthe diBTFElFEiG By My Bes 13

and 14 are coupled between the conveying units 30 and 40 installed inside the enclosed

derrick 20 and the damping plates 11 and 12. Therefore, the damping plates 11 and 12

can be operated conveniently by the conveying operation of the conveying units 30 and

40. Consequently, the present invention can be very usefully applied to the arctic drill
15 ship with the enclosed derrick 20.

According to the embodiment of FIGS. 1 and 2, the driving wires 13 and 14 are
coupled to the BOP trolley 30, and the conveyance of the driving wires 13 and 14 is
guided through the plurality of sheaves 15 by the conveying operation of the BOP trolley
30. In this manner, the damping plates 11 and 12 may be operated.  According to one

20 embodiment, ends 13a and 14a of the driving wires 13 and 14 may be fixed to ends of
the damping plates 11 and 12 opposite to the hinge parts, and the other ends 13b and 14b
of the driving wires 13 and 14 may be fixed to the BOP trolley 30.

While the damping plates 11 and 12 maintain the opened state or the closed state,
the driving wires 13 and 14 may be separated from the BOP trolley 30.

25 In order to drive the damping plate 11 instalied on the bow side, the driving wire
13 may be coupled to the BOP trolley 30, and the damping plate 11 installed on the bow
side may be opened by moving the BOP trolley 30 in the stern direction or may be

closed by moving the BOP trolley 30 in the bow direction. In this case, it is preferable



closed by moving the BOP trolley 30 in the bow direction. In this case, it is preferable that the driving
wires 14 for driving the damping plate 12 installed on the stern side is not coupled to the BOP trolley
30. Meanwhile, in order to drive the damping plate 12 installed on the stem side, the driving wire
14 may be coupled to the BOP trolley 30, and the damping plate 12 5 installed on the stern side may
be opened by moving the BOP trolley 30 in the bow direction or may be closed by moving the BOP
trolley 30 in the stern direction. In this case, it is preferable that the driving wires 13 for driving the
damping platethe dpstaredisns thk owrsigeidn iptedltbetie Bopligd|iaytBe stern sidsciéing units
(not shown?f such as a t(f?é"%@*?t%ﬁec%%tml stand, which maintain 10 the opening and closing

operation ) lttﬁ%ugamplng p s11 &hd 12, may be installed at the respective damping plates 11 and

12.  In a dampingvapratvsder @ moanpealasswiding: tolanathareniacdiment afdberpeesent
invention, as illustrated in FIG. 3, a damping plate 11 installed on a bow side is operated by coupling a

driving wirdiiy8ito WL MR meyahe aomahdoghnsti@hdih ay B9 Frad 3hg damping plate 12 installed on
a sten side driving wire 14 coupled for driving the dampin 12 ar erated in the same
e S G L o S o e

principle, and thus, escripti

embodimentcefibiGr g anecanesddad phibaklriieporerddds separablycaupledienan mrmi4l of the
LMRP crane 40, and the driving wire 20 13 is guided and conveyed through one or more first sheaves

15a installé§cor dharelseblankati Hiapirgiplatares BhiPbAE vRmbe deepiag Biéadésstlisstalled in a

sidewall of t oanpgol 10. Accordingly, a LMRP, grane 40 is moved, the driving wire 13 is
moved an%“t%%@%;ﬁﬁ& islg?éA NN g"ﬁ?\%ﬁ‘ﬁ %%é%w%aﬁélose the moonpool 10. As described above,

conveying unitsi3iang 4eiinsialed aboyeiibie maonpedkl @25 andrthedampingplaigatdiand 12 are
coupled together through the driving wires 13 and 14. The conveying force of the conveging units 30
and YD is tREreras #EbEgRiRTeoREAHENFdEe SEHIEPlg Esel éléﬁ%ilr?g pravekernsiailed at |n this

tmhgnner, tlgﬁeglggyggﬂgepdg}g&%&}%Q‘%Sl%qirlledquen. Therefore, in configuring a driving mechanism for

In a damping apparatus for a moonpool according to another embodiment of the
present invention, as illustrated in FIG. 3, a damping plate 11 installed on a bow side is
operated by coupling a driving wire 13 to an LMRP crane 40. Although not shown in

15  FIG 3, a damping plate 12 installed on a stern side and a driving wire 14 coupled for
driving the damping plate 12 are operated in the same principle, and thus, detailed
description thereof will be omitted.

In particular, according to the embodiment of FIG 3, one end 13a of the driving
wire 13 is separably coupled to an arm 41 of the LMRP crane 40, and the driving wire

20 13 is guided and conveyed through one or more first sheaves 15a instailed on one end of
the damping plate 11 and one or more second sheaves 15b installed in a sidewall of the
moonpool 10. Accordingly, as the LMRP crane 40 is moved, the driving wire 13 is
moved and the damping plate 11 is pivoted to open and close the moonpool 10.

As described above, conveying units 30 and 40 installed above the moonpool 10

25  and the damping plates 11 and 12 are coupled together through the driving wires 13 and
14, The conveying force of the conveying units 30 and 40 is transferred through the
driving wires 13 and 14 to the damping plates 11 and 12. In this manner, the damping

plates 11 and 12 are driven. Therefore, in configuring a driving mechanism for the



damping plate, a separate driving device is not applied, contributing to the reduction of installation
cost. In particular, in a ship such as the arctic drill ship in which the enclosed derrick 20 is installed, if
the approach of the deck crane is impossible, the present invention can be applied very usefully.
5Furthermore, since the damping plates 11 and 12 are driven by the conveyance of the driving wires
13 and 14, interference with other articles inside the moonpool is minimized, thereby making the

installation layout convenient.  While the embodiments of the present invention has been described
with referefieris gHbaspecife S/p GdieaEL\tawils be appiiccht W bS8 akiite i i edecdiqrdt various

10changes, anil modifiations maye inade wihout dgoartind fiom.the spidkand sopeg qfne

invention a3 define e following claims. A damping apparatus for a

moonpool c¥dnigBdnas-atie 21 ROKeAANYIND REAIGHEAVRIHTUHhe (naorpee! BNtirglysabrartially,
characterized in that, 5Sthe damping plates are pivotally hinged to a sidewall of the moonpool, one
or more cﬁ@@ﬁh@ﬁﬂi@%@@%@ﬁéﬁéﬁ@%%ﬂbonpool to convey drilling equipment, one or

more driving wirgs are coupied depvesn e Cameing RiiesaNd 18 SBYSHING MDA

the driving wires 13 and 14, interference with other articles inside the moonpool is
minimized, thereby making the installation layout 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

10  changes and modifications may be made without departing from the spirit and scope of

the invention as defined in the following claims.



10the conveying force of the conveying units is transferred through the driving wires to the damping
plates, so that the damping plates are opened and closed. 2. The damping apparatus according to
claim 1, wherein a pair of driving wires are coupled to the damping plates in a bilateral symmetry. 15
3. The damping apparatus according to claim 1, wherein the damping plates comprise a pair of
damping plates installed to face each other in a bow direction and a stern direction of a hull. 204.The
damping apparatus according to claim 1, wherein, an enclosed derrick is disposed above the
moonpool WY H&hd S hadMEeMVSing units are installed inside the enclosed derrick to convey drilling
equipment, and the driving wires are coupled such that the driving wires are guided between
the 25conveying units and the damping plates by a plurality of sheaves. 5.The damping apparatus
according to claim 1, wheseisithesppmveying tinitisoonsoof, atiiawoniprene ttemBORYHsiligy conveying

a BOP and a lower marine riser package ﬂLMRP) crane conveying an LMRP.
plates covering the moonpool entirely or partially, characterized in that,
5 the damping plates are pivotally hinged to a sidewall of the moonpool,
one or more conveying units are disposed above the moonpool to convey drilling
equipment,
one or more driving wires are coupled between the damping plates and the
conveying units, and

10 the conveying force of the conveying units is transferred through the driving wires

to the damping plates, so that the damping plates are opened and closed.

2. The damping apparatus according to claim 1, wherein a pair of driving

wires are coupled to the damping plates in a bilateral symmetry.

15
3. The damping apparatus according to claim 1, wherein the damping plates
comprise a pair of damping plates installed to face each other in a bow direction and a
stern direction of a hull.
20 4. The damping apparatus according to claim 1, wherein,

an enclosed derrick is disposed above the moonpool,

one or more conveying units are installed inside the enclosed derrick to convey
drilling equipment, and

the driving wires are coupled such that the driving wires are guided between the

25 conveying units and the damping plates by a plurality of sheaves.

5. The damping apparatus according to claim 1, wherein the conveying unit is

one of a blowout preventer (BOP) trolley conveying a BOP and a lower marine riser



6. A damping apparatus for a moonpool, which has one or more damping plates at least partially
opening and closing the moonpool located at the center of an 5arctic drill ship, characterized in that,
an enclosed derrick is disposed above the moonpool, one or more conveying units are installed
inside the enclosed derrick to convey drilling equipment, and one or more driving wires are
coupled between the conveying units and the 10damping plates and are guided by a plurality of
sheaves. 7. The damping apparatus according to claim 6, wherein, the conveying unit is a BOP
trolley cormayimged[BARY) crane conecgntk efithddiiving wire is fixed to an end of the damping plate
opposite to a 15hinge part, and the other end of the driving wire is fixed to the BOP trolley. 8. The
damping apparatus according to claim 6, wherein, the conveying unit is an LMRP crane conveying an

LMRP, 200ne epd of thegdriying ‘élﬁ;?aiﬁtﬁ@ﬁ%!ag’%%@idﬁ&%@ t%%}ﬁﬁiﬂs%ﬁ@eok'\ﬂ%f’e%éﬂa% ghd  the
driving wire is guided through a first sheave installed at one end of the damping plate and a second

sheave inglatiesdan]thaet sideielll obtwenmeohpdosing the moonpool located at the center of an

5 arctic drill ship, characterized in that,
an enclosed derrick is disposed above the moonpool,
one or more conveying units are installed inside the enclosed derrick to convey
drilling equipment, and
one or more driving wires are coupled between the conveying units and the

10 damping plates and are guided by a plurality of sheaves.

7. The damping apparatus according to claim 6, wherein,

the conveying unit is a BOP trolley conveying a BOP,

one end of the driving wire is fixed to an end of the damping plate opposite to a
15 hinge part, and

the other end of the driving wire is fixed to the BOP {rolley.

8. The damping apparatus according to claim 6, wherein,
the conveying unit is an LMRP crane conveying an LMRP,
20 one end of the driving wire is separably coupled to an arm of the LMRP crane,
and
the driving wire 1s guided through a first sheave installed at one end of the

damping plate and a second sheave installed in the sidewall of the moonpool.

10



