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This application claims priority of Korean Patent Application Nos. 10-2010- 0109026, filed on
November 4, 2010, and 10-2010-0072573, filed on July 27, 2010, in the Korean Intellectual Property
Office, which is hereby incorporated by reference in its entirety. BACKGROUND OF THE INVENTION
10 Field of the Invention ~ The present invention relates to an arctic ship with a derrick, and more
particularly, to an arctic ship with a derrick, which can stably maintain an internal environment of an
enclosed derrick. 15 DescrippGlLaRIeHRSEIeH AMING BURERRECE pid international industrialization
and industrial development, the use of the earth's resources, such as oil, is gradually increasing.
Accordingly, stable production and supply of oil is emerging as a very important worldwide issue. 20
For this reason, much attention has recently been paid to development of small marginal fields or

deep-sea oil fields, whieR R REERRFDICH (e dfd Jetds oW 8ddfaktitddasibility. Therefore, with
the development.of offshore, drilling.techniques, drill.ships ipped with drilling equi suitable for
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development of stich GiPrie ave be veloped. 25In a conventional offshore drilling, rig ships or

fixed type platfonpsiiayeheas mstalyasedondieh oamn be tnogethomikdyiugheats aod@ra anchored
at a position on the sea using a mooring gear to conduct an oil drilling operation. In recent years,

however, dbeckneeraidntshserhlEopedn dEleiopbirhnt issebrrorenurared dHIfsé s driftships

entirety.

BACKGROUND OF THE INVENTION
10
Field of the Invention
The present invention relates to an arctic ship with a derrick, and more particularly,
to an arctic ship with a derrick, which can stably maintain an internal environment of an
enclosed derrick.

15

Description of the Related Art

Due to the rapid international industrialization and industrial development, the use
of the earth’s resources, such as oil, is gradually increasing. Accordingly, stable
production and supply of oil is emerging as a very important worldwide issue.

20 For this reason, much attention has recently been paid to development of small
marginal fields or deep-sea oil fields, which have been ignored because of their low
economic feasibility. Therefore, with the development of offshore drilling techniques,
drill Ships equipped with drilling equipment suitable for development of such oil fields
have been developed.

25 In a conventional offshore drilling, rig ships or fixed type platforms have been
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 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. FIG. 1 is a side view illustrating a conventional arctic ship which
performs a drilling operation on the sea. A moonpool 3 is formed at the center of a conventional
arctic ship 1, such that a riser 4 or a drill pipe 5 is vertically movable through the moonpool 3. In
addition, aadersiokiddd whtichdveacietydotldrdlinggouiptaents hredntegrated srinktalledygrical deck. 10
The conventional derrick 2 has an opened structure in which steel pipes are coupled together, like a

power tranSHiE S (RIS Cle B 8 th S GRS PE SR PBIB A BEtion HEGMEh SRB I Block is
installed is foimed atan HRREr pertiaRofithe dewigkyEhe srownlogk sections iz formgy ina conical

shape which becomes narrower upwardly. In the case of the derrick having such an opened structure,
natural 15ventiatoe i possiblerwitimeutsaytisaparatenvechanitabvesstiatiog apijpatatus. However,
if the conventional derrick having the gpened structure is installed in an arctic_ship which sails around
an arctic region,F&@a?ié@-%f%qﬁliﬁ&@qlﬁbﬂ?@% FEIRTLNY: Bt o B SRS ér a long
time. Cons&qmgﬁt%e%ﬁ&{igipg]ggégpments may not operate nonnally. Also, due to the structural
shape of the conical 20crown block section that becomes narrower upwardly, the worker's accessiblity
becomes weak. SuMdAASRY Dis Tddhia ddmENTIGIEAR aspectat ke bresenslinvéntochishdirected to an
arctic ship with a derrick, 25 which can enclose the derrick in order to achjeve a smooth operation in

an arctic réign afidc i diRfot ihe TEHROrmIERlfiRresh BomAnaarick afl #& HBorpool and
appropriatgly maintain theterppesaiwesnchparssenlihe dauickand muparangpk gogsidering

influence of temperature and waves. Another aspect of the present invention is directed to an
arctid hip with aterdekyeuhichat ateeftéclivehs compensdicondifseta mégetiveprgspareane a positive
pressure generated within an enclosed derrick. and an enclpse&%}gonpool due to influence of waves.

5Another dSPBMbIRERFRJH PSRIRTIFRESISN 1655 dANRILE b KL Hture Y67 A arctic ship,
in which an tiaper. pertian Qfiapenciosasilssick isgsadialvaidenad upwasdianghihyp @crown block

platform can be used for installation and maintenance of equipments. According to an embodiment of
the presendémveintioThan arotic dHiphviteciiaterisckormed in a conical shape which becomes

narrower upwardly. In the case of the derrick having such an opened structure, natural
15 ventilation is possible without any separate mechanical ventilating apparatus.

However, if the conventional derrick having the opened structure is ins.talled in an
arctic ship which sails around an arctic region, a variety of drilling equipments are
exposed at below zero temperatures for a long time. Consequently, the drilling
equipments may not operate normally.  Also, due to the structural shape of the conical

20  erown block section that becomes narrower upwardly, the worker’s accessiblity becomes

weak.

SUMMARY OF THE INVENTION
An aspect of the present invention is directed to an arctic ship with a derrick,
25  which can enclose the derrick in order to achieve a smooth operation in an arctic region
and can monitor the temperature and pressure of the derrick and the moonpool and
appropriately maintain the temperature and pressure of the derrick and a moonpool,

considering influence of temperature and waves.



10 includes: the derrick forming an enclosed space blocked from outside air; a moonpool coupled to a
lower portion of the derrick to communicate with the derrick and blocked from the outside air; and an
air supply/exhaust device installed to communicate an inner space of the derrick or the moonpool with
the exterior, wherein air condition of the inner space is maintained or controlled at a predetermined
range by the air supply/exhaust 15device. = The air supply/exhaust device includes: a supply unit
supplying the outside air to the derrick or the moonpool; and an exhaust unit exhausting the supplied
outside air throughcalretipger-poftibe ot thet deveckoT edsgoply tnitnmaytiingbis e-abhedterivkhich heats
the supplied outside air. 20The supply unit and/or the exhaust unit may include an open/close valve

which opeMS T caed A AR HIeSHSEA"d e XHATSBAEH 1V FRESSHSH A& PTRSERhaust unit
may Includg. aaHOR!Y IR ShMHER R RITR NG IAWCRLRRLICIES PSS HAY Al influence BE &IF

supply/exhaust device may further include an openable/closable air supply 25port through which the
outside airwssespplied to the derrick.  The arctic ship may further include a heat blower provided
inside_the derrick to heat air in order for effective ventilation. A supply fan maé be installed in the

supply unit, an eXAAIEE SRS B IR AU TiTtHE e HERGShiC aRgHeSHalith Spuedof the
supply fangnd,he exhaustfanmavaRe.sPanast dependine e e RRaIR IV e.0 08 PRlaide /ir.  The

arctic ship may further include: a-duct through which the outside air supplied by the supply unit is
transferreditovthiéiderricthay theonaoripoblpanitavwie beasiedfsovided! afanaadcheithe shuet which is
coupled to the derrick or the moonpool.  The air supply/exhaust device may include a damper unit
installed inCAFRBARPSAE side of the derrick to selectively supply air to the inside of the derrick or

exhaust air fromﬁ@@o%ﬁ-&%e«%ﬁr@n%%mﬁl‘ent of the present invention, an arctic ship with a derrick

10 includes: the derrick forming an enclosed space blocked from outside air; a moonpoo!
coupled to a lower portion of the derrick to communicate with the derrick and blocked
from the outside air; and an air supply/exhaust device installed to communicate an inner
space of the derrick or the moonpool with the exterior, wherein air condition of the inner
space is maintained or controlled at a predetermined range by the air supply/exhaust

15 device.

The air supply/exhaust device includes: a supply unit supplying the outside air to
the derrick or the moonpool; and an exhaust unit exhausting the supplied outside air
through an upper portion of the derrick.

The supply unit may include a heater which heats the supplied outside air.

20 The supply unit and/or the exhaust unit may include an open/close valve which
opens or closes a flow of supplied or exhausted air.

The supply unit and/or the exhaust unit may include a supply louver which
prevents the inflow of particles other than air.

The air supply/exhaust device may further include an openable/closable air supply

25  port through which the outside air 1s supplied to the derrick.

The arctic ship may further include a heat blower provided inside the derrick to
heat air in order for effective ventilation.

A supply fan may be installed in the supply unit, an exhaust fan may be installed



The damper unit may include: one or more communication ducts communicating 10 an outer space of
the derrick with an inner space of the derrick; and one or more open/close dampers coupled to the
communication ducts to open or close the communication ducts.  The arctic ship may further
include: a mesh installed in at least one of both ends of the communication duct; and an open/close
damper installed in a front end of the mesh 15installed in the end of the communication duct within an
inner space side, wherein an end of the communication duct in the outer space side is inclined
downwardiy, thd BeratctiesiRsmandoiberinclysieda somEahppil cRRtElinaLReIRReNAYalasing
operation of the open/close damper; a fingerboard provided in an upper inner side of the derrick,
wherein theeddnmssd wisirdsdigpos éanpstenth e fithg enssiderir0The arctic ship may further include: one
or more temperajure sensaqrs installed.in the inside ftE derrick to manitor an,internal temperature of
the derrick; oneaég?n%% (bgé?%umra s}é%r%slfgfsl?% gﬁéa fgrlf‘ § ﬁ*r,ﬁg e'0 l&gé%rﬁo%ur%ggla% thl%%?t%&r an internal
pressure obthe,gnegnanealnangd aaeakabnib costiilingthe eReratbonsfthamsupRiyunitand the
exhaust unit, based on internal temperature and pressure information monitored by the 25temperature

sensors aranelptessundendorsiuct Wiishesrpporiedrte sehderganay thelngeneofitst temperature

sensor installed %an.ug er Pr jon ?fdthe derrick; a sgcon tem era%ure Sﬁngor i all(%d at a middle
) € air 1§p lﬁwex t‘:lllS ev1€e may inciude peip it msialle m% ﬁas One
portion of the derrick; an it emperature sensor Insta edt a' Tower portion of the derrick.

The arctic sfip srayJatheninsludrcancpxRapshunit dispespdiitait Uppaetessidebthaiderrck; and
a fingerboard disposed across a middle inner portion of the derrick. The first temperature sensor may
be disposeiicatjheantitls tHelodmskunit, the second temperature sensor may be disposed above the

fingerboard, anthpee f{hlrd 5t r?peraturels%nsor may be disposed.under t(pu% tfslnc%%b%%riga f the derrick.

. . 81'.811 4y 1NCiuae; ?Ilek() more cgmmuimgation I%ﬁ
The arctic ship may furtfer include -a crown block section disposed at an upper portion of tfie enclosed

derrigk suckhthata crawn Mlask igdnstrlledinne andestallationfnackseasskis aamed thergiside. The air
supply/exhaust device may include an exhaust unit which exhausts air from the inside of the derrick,
and the airongppsiigesriampae devidedmisy Becingraiiadnisahaercréiisblsckopsation stepethidethe
installation workspac com&unicates with the exterior. ~ The arctic ship may further include: a supply

unit supply?r?énm% outside air to the derrick or the moonpool; and open/close valves installed in the
exhaust unit andiheseppihipnido setastuadialonnaaiouisidecainfl@vieast one of both ends of
the communication duct; and an open/close damper installed in a front end of the mesh

15  installed in the end of the communication duct within an inner space side, wherein an
end of the communication duct in the outer space side is inclined downward.

The arctic ship may further include: a control unit controlling the opening/closing
operation of the open/close damper; a fingerboard provided in an upper inner side of the
derrick, wherein the damper unit is disposed under the fingerboard.

20 The arctic ship may further include: one or more temperature sensors installed in
the inside of the derrick to monitor an internal temperature of the derrick; one or more
pressure sensors installed in the inside of the moonpool to monitor an internal pressure
of the moonpool; and a control unit controlling the operations of the supply unit and the
exhaust unit, based on internal temperature and pressure information monitored by the

25  temperature sensors and the pressure sensors.

The temperature sensors may include: a first temperature sensor installed at an

upper portion of the derrick; a second temperature sensor installed at a middle portion of

the derrick; and a third temperature sensor installed at a lower portion of the derrick.



15The width of the crown block section may be gradually widened upwardly, and the width of the
installation workspace may be gradually widened upwardly. A pair of inclined planes may be
symmetrically formed on both sides of the crown block section, such that an upper circumference of
the crown block section is formed to be wider than a lower circumference thereof. 20 BRIEF
DESCRIPTION OF THE DRAWINGS  FIG 1 is a side view illustrating a ship with a conventional
derrick, which performs a drilling operation on the sea. FIG. 2 is a conceptual diagram illustrating
a situation in whitheanraictibiphipewifhria dedddk: accerdingtouafidssperdobiimeantpplethepresent
invention is gperating in a hot season.  FIG. 3 is a conceptual dﬁﬁgf&am,illustratin_g a situation in

which the SeaCEHFVRERHE dafritkinessramy SR sistERB TS OIRE Redidn Ml ifion is

operating ifick. The first temperature sensor may be disposed adjacent to the exhaust unit, the
second temperature sensor may be disposed above the fingerboard, and the third
5  temperature sensor may be disposed under the fingerboard of the derrick.

The arctic ship may further include a crown block section disposed at an upper
portion of the enclosed derrick such that a crown block is installed and an installation
workspace is formed thereinside. The air supply/exhaust device may include an
exhaust unit which exhausts air from the inside of the derrick, and the air supply/exhaust

10 device may be installed in the crown block section such that the installation workspace
communicates with the exterior. |

The arctic ship may further include: a supply unit supplying the outside air to the
derrick or the moonpool; and open/close valves installed in the exhaust unit and the
supply unit to selectively allow an outside air flow.

15 The width of the crown block section may be gradually widened upwardly, and the
width of the installation workspace may be gradually widened upwardly.

A pair of inclined planes may be symmetrically formed on both sides of the crown
block section, such that an upper circumference of the crown block section is formed to
be wider than a lower circumference thereof.

20
BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 is a side view illustrating a ship with a conventional derrick, which
performs a drilling operation on the sea.

FIG. 2 1s a conceptual diagram illustrating a situation in which an arctic ship with

25  a demmck according to a first embodiment of the present invention is operating in a hot
season.

FIG. 3 is a conceptual diagram illustrating a situation in which the arctic ship with

the derrick according to the first embodiment of the present invention is operating in a



cold season. FIG. 4 is a schematic view illustrating a damper unit of an arctic ship with a derrick
according to a second embodiment of the present invention. FIG. 5 is an enlarged view illustrating the
connection of a derrick and a duct in FIG. 54. FIG. 6 is a schematic view illustrating a system for
monitoring temperature and pressure of an arctic ship with a derrick according to a third embodiment
of the present invention. FIG. 7 is a perspective view illustrating a derrick structure of an arctic
ship with a 10derrick according to a fourth embodiment of the present invention.  FIG. 8is a
cross-sectignalsuigwpillustrating the derrick structure and a ventilating apparatus installed in the arctic
ship with the derrick according to the fourth embodiment of the present invention. <Reference
Numerals> 15100Garétic shiyghe®atierriskvl lstfitst gnaalespzedil .cfaan perinisiipOwittioenpool120a:

second inner space 120b: inlet/outlet port130: supply, unit 131: supply fan132: supply louver 20133:
openclosch R P50 HERAP 36 AP e L gy Prsent iveRiton

FIG 5 is an enlarged view illustrating the connection of a derrick and a duct in FIG

FIG. 6 is a schematic view illustrating a system for monitoring temperature and
pressure of an arctic ship with a derrick according to a third embodiment of the present
invention. |

FIG. 7 is a perspective view illustrating a derrick structure of an arctic ship with a

10 derrick according to a fourth embodiment of the present invention.

FIG 8 is a cross-sectional view illustrating the derrick structure and a ventilating

apparatus installed in the arctic ship with the derrick according to the fourth embodiment

of the present invention.

<Reference Numerals>
15 100: arctic ship ~ 110: derrick
[10a: first inner space 111 damper ﬁnit
120: moonpool 120a: second inner space
120b: inlet/outlet port 130: supply unit
131: supply fan 132: supply louver
20 133: open/close valve 134: heater
136: duct 137: wire mesh
140: exhaust unit 141: exhaust fan
142: exhaust louver . 143: open/close valve
150: air supply port 160: heat blower
25 205: drill floor 211: damper unit
216: fingerboard 217 first enclosed tunnel
219: second enclosed tunnel 231, 234: mesh
230: communication duct 232: curved duct



140: exhaust unit141: exhaust fan 142: exhaust louver143: open/close valve 150: air supply port160:
heat blower 25205: drill floor211: damper unit 216: fingerboard217: first enclosed tunnel 219: second
enclosed tunnel231, 234: mesh 230: communication duct232: curved duct 233: penetration duct 237:
control unit 311: damper unit 314: top board 5317: first enclosed tunnel 330: exhaust unit 332: exhaust
fan 340: supply unit 342: supply fan 10344: open/close valve 351, 352, 353: temperature sensor 355:
control unit 411: damper unit 416: riser tensioner room

233: penetration duct 235: open/ciose damper
237: control unit 305: drill floor
311: damper unit 313: crown block section
314: top board 316: fingerboard
5 317: first enclosed tunnel 319: second enclosed tunnel
330: exhaust unit | 331: exhaust port
332: exhaust fan 333: open/close valve
340: supply unit 341: inlet port
342 supply fah 343: heater
10 344: open/close valve - 345: supply pipe
351, 352, 353: temperature sensor 354: pressure sensor
355: control unit 405: drill floor
411 damper unit 413: roof
416: riser tensioner room 417, 419 enclosed tunnel
15 420: crown block section 421: inclined plane
425: crown block platform 430: exhaust unit
431: exhaust port 432: exhaust fan
433: open/close valve 440: supply unit
441: inlet port 442: supply fan
20 443 heater 444: open/close valve
445: duct 450: nstallation workspace

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
Exemplary embodiments of the present invention will be described below in detail
25  with reference to the accompanying drawings. Throughout the disclosure, like
reference numerals refer to like parts throughout the wvarious figures and
embodiments of the present invention.

An arctic ship with a derrick according to the present invention refers to a ship



15420: crown block section 425: crown block platform 431: exhaust port 433: open/close valve 441:
inlet port 20443: heater 445: duct 235: open/close damper 305: drill floor 313: crown block section
316: fingerboard 319: second enclosed tunnel 331: exhaust port 333: open/close valve 341: inlet port

343: heater 345: supply pipe 354: pressure sensor 405: drill floor 413: roof 417, 419: enclosed tunnel
421: inclined plane

which is provided with a derrick and performs a drilling operation in an arctic region.

The arctic ship according to the present invention includes any type of a ship as long as

it is provided with a derrick and sails around an arctic region, such as an arctic rig ship, a

fixed type arctic platform, and an arctic drill ship, without regard to a fixed type or a
5 floating type.

A derrick .110 and a moonpool 120 are ventilated through an air supply/exhaust
device according to the present invention. The derrick 110 is fixedly installed on a
deck (not shown) of an arctic ship 100 and the moonpool 120 is formed under the
derrick 110, such that drills for a drilling operation or the like move downwardly through

10 the derrick 100 and the moonpool 120. Since this is well known in the shipbuilding
industry, detailed description thereof will be omitted for conciseness.

Since the arctic ship 100 to which the present invention is applied sails around the
arctic region, the derrick 110 has an enclosed structure blocked from the exterior so as to
prevent air having a temperature below zero from being directly contacted with a variety

15  of drilling equipments inside the derrick 110.

Although the terms “hot season™ and “cold season™ are used in this specification,
they represent the conditions of the arctic region and thus it should be noted that a
temperature does not exceed 10°C even in a hot season.

FIG. 2 is a conceptual diagram illustrating a situation in which an arctic ship with

20  a derrick according to a first embodiment of the present invention is operating in a hot
season, and FIG. 3 is a conceptual diagram illustrating a situation in which the arctic ship
with the derrick according to the first embodiment of the present invention is operating
in a cold season.

In the case of the arctic ship 100 with the dermrick according to the first

25  embodiment of the present invention, even though it sails around the arctic region, it can
prevent the internal temperature of the arctic ship 100 from dropping rapidly and can
constantly maintain temperature and pressure suitable for sailing and drilling.

To this end, the derrick 110 forms an enclosed space blocked from outside air, and



430: exhaust unit 432: exhaust fan 440: supply unit 442: supply fan 444: open/close valve 450:
installation workspace DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS Exemplary
embodiments of the present invention will be described below in detail 25 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. An arctic ship with a derrick
according to the present invention refers to a ship which is provided with a derrick and performs a

drilling opegafigRdaRdIaretGyegigied heAksliershiRiascardinditerihe pressobinyrmtiondnaiudes any
type of a ship as long as it is provided with a derrick and sails around an arctic region, such as an

arctic rig sHig dgmic&d tp e beethy pletonaneend éﬁﬂaﬁdﬁ@@@ﬂ@ﬁﬂm {hitetgidegard to a fixed type or a

5floating type. I A derrick 110 and am %%ggs 20 are vergfttllﬁt throu h an alr su Ia)é/exhaust

device according'td® etiglr}ésentafﬁvsélr?ﬁo% efrick 110 18 v hSEREYBIS A&k At shown) of

an arctic skjpdOfr and dhei sropmpeoihkf dsippaetb uraer the eapick. 11%@%}&!@5@@%%@ a drilling

operation or the like move downwardly through 10the derrick 100 and the moonpool 120. Since this is
well khowrpilprrast s;niﬁlﬁwmﬂ@aw@ﬁyw@t@med@ghmﬁi@mﬁﬁmwm the Semited!fdt eomeiseness.

Since the arctic ShIP 0 fo which th % esent invention is %R’ph al%staround the arctic r%eglon the

derrick 110'WasTanN encloded struc lc}%e1 ockeB oM e eXtEor so &4 t]c}epPél\l/%rn%paal?%gvm

temperatu&g@gdgweaeﬁoci{@@a,@&mg gisectbiepniaates yith a variety 150f drilling equipments inside the
derrick 110. As illustrated in FIGS. 2 and 3, the air supply/exhaust device may include a supply
unit 130 and an exhaust unit 140. The supply unit 130 supplies fresh outside air to the

10 inside of the derrick 110 through a supply fan 131 installed in the outside of the derrick
110.

In the case where the supply unit 130 according to the present invention is
operated in a hot season, air can be supplied considering the temperature of the outside
air, without operating a heater 134 which may be included in the supply unit 130.

15 The supplied outside air may be supplied through a duct 136 of the supply unit
130 to a space where the derrick 110 or the moonpool 120 is formed. The end of the
duct 136 may be coupled to the derrick 110. However, in terms of circulation of
outside air, it is more advantageous to couple the end of the duct 136 to the moonpool
120 disposed under the derrick 110, because air can be ventilated through the whole

20 derrick 110, |

A wire mesh 137 is formed at the end of the duct 136 coupled to the moonpool
120, whereby air can be effectively supplied to the moonpool 120.

The supply unit 130 includes a supply louver 132 which can allow the inflow of
outside air and prevent the inflow of large particles or rainwater. In addition, the

25 supply unit 130 includes an open/close valve 133 which can shut off an air flow in the
event of a fire or other emergency.

An air supply port 150 is formed on the side of the derrick 110. The air supply

port 150 may be opened in a hot season. Accordingly, outside air may flow into the



Although the terms "hot season” and "cold season" are used in this specification, they represent the
conditions of the arctic region and thus it should be noted that a temperature does not exceed 10C
even in a hot season. FIG. 2 is a conceptual diagram illustrating a situation in which an arctic ship with
20 a derrick according to a first embodiment of the present invention is operating in a hot season, and
FIG. 3 is a conceptual diagram illustrating a situation in which the arctic ship with the derrick according
to the first embodiment of the present invention is operating in a cold season. In the case of the

arctic ship QR ey RPRCEATARGID 4R 6 25 FmPadimentadba pesent ventian, even

though it sails around the arctic regio can prevent the internal temperature of the arctic ship 100
from droppingpiapiciy1&0d can constantly maintain temperature and pressure suitable for sailing and
drilling. To this end, the derrick 110 forms an enclosed sp%ﬁe blocked from outside air, and the

moonpool 120 iddlpIERTo W RePHAES SPHRe! HerAtOTBSd L RGRIFERLWER AR G¥fFick 110,
whereby the OPRROALAZC.S IORKERIrQmE AULSiNEIRian 137 SOGIIOR,AY AiliSHRPiYEXRaust device

is installed to communicate an inner space of the derrick 110 or the moonpool 120 with the exterior.
Therefore, sihgesaiais BHatib wWeddd flosy hetwiednths irmepspack dridghemadtspapplpfathte derrick
110 or the rnoonpool 120, an air_.condition (temperature, pressure, etc.) of the inner space can be
maintaine FRBShAORE S RN SB5%Hetermined range.  As illustrated in FIGS. 2 and 3, the air

supply/exhaust dgyice, Ry, BEIUASA SHBPLABI K3QANEANeADauShHMNALAQ, The auRRk ANt 130
supplies fresh outside air to the 10inside of the derrick 110 through a supply fan 131 installed in the

outside of thésdessidikdlyChat the theicse Wheré the soupphponit2i3@idicbordiingto tHagrésent invention
is operated.in a hot season, air can be supplied considering the.t ratyre of the outside air, without
operating &¥5eRtisH r\ﬁﬁ?@f?ﬂ?%é‘?&?@&%‘a%ﬂ’f?ﬁgg@ptgf%{fm%]ﬁgl%ngr &1%%1%’6’1%&% air may
be syppliedfhiaugh ansbict {35 Rithe.supriviviit 13%1Q a1shasrIMRergteRIderick L@iomhe

moonpool 120 is formed. The end of the duct 136 may be coupled to the derrick 110. However, in
terms of cirsukppiyafaotiisileaaiddsismdmbadvanidgedostaccnplethefend of thatlacion3s to the

moonpool 12 éjisiﬁosed under the derrick 110, because air can be ventilated through the whole
SUICienl.

The outside air supplied to the moonpool 120 flows upwardly, passes through the
derrick 110, and are exhausted out of the derrick 110 through the exhaust fan 141

15  installed in the exhaust unit 140, as indicated by arrows. In such a manner, fresh air is
continuously supplied to the moonpool 120 and the derrick 110. Accordingly, eveﬁ
though gas or the like is generated during a drilling operation, it is exhausted
immediately to the exterior, thereby ensuring the safety of operations in spite of the use
of the derrick 110 having the enclosed structure.

20 As illustrated in FIGS. 2 and 3, an exhaust louver 142 may be provided in the
exhaust unit 140. The exhaust louver 142 can allow the exhaust of air and prevent the
inflow of large particles or rainwater from the exterior.

Since the derrick 110 has the enclosed structure, the internal pressure of a
compartment formed by the moonpool 120 and the derrick 110 may rise or drop

25 excessively if waves hit the opened space under the moonpool 120 which is in contact
with seawater.

To prevent such a rapid pressure variation and maintain the internal pressures of

the derrick 110 and the moonpool 120 at constant levels, damper units 111, 211, 311 and

10



20derrick 110. A wire mesh 137 is formed at the end of the duct 136 coupled to the moonpool 120,
whereby air can be effectively supplied to the moonpool 120.  The supply unit 130 includes a supply
louver 132 which can allow the inflow of outside air and prevent the inflow of large particles or
rainwater. In addition, the 25supply unit 130 includes an open/close valve 133 which can shut off an air
flow in the event of a fire or other emergency. An air supply port 150 is folHied on the side of the
derrick 110. The air supply port 150 may be opened in a hot season. Accordingly, outside air may flow

into the desrick:33Qehraugldhsaitestipplymad &6 Rrmodinitherdesick F1Gsas wedl astthe supply
unit 130.  In the case where the arctic ship 100 according to the present invention sails around the

arctic regichmpraTbtsebidor ] thé SupishAbinse8toss th&xdapplyin arorsdiagm P anvaeriande faa 141 of the

exhaust ur}irtléﬁnoa ma Ssql%eg% ci%eéieatwqfiqq &agg%%o Igg&plx azr}(i(?xhaust air at high speed.  Since a
temperature 1N a hot season'is relatively high as compar%d) 0 a cold season, it is less likely that the

derrick 110 and thexmagageatd 2Qiwilkke fiozancl berafone, hie ediside:alemredoalstay i6 a space
formed by the derrick 110 and the moonpool 120 10 for a long time. In a hot season, outside air also

flow irfto th& @l EFFckbXeligaEst §h s S PPRENIRE ISOPH S EIiD et A5BRRS T herefore, an amount of

air for ventllatlonﬁs su |C|entiatiogg?t%gt§£ggcasl é??li(ﬁfgtlﬁed to th moorg%%ollnl%g gq\é/sse% V\rllalrdly, passes

through the derrick 11 ,eaor?g are exhausted out dﬁe]?ﬁ%iflil%nfﬁrrlough the exhaust fan 141 15

installed indfagexhiRustaini HOopsdndicaiati dicarsansn,astehsbatbanere freghrafetsneentinuously
supplied to the moonpool 120 and the derrick 110. Accordingly, even though gas or the like is

generated bltfing Bailing vecletmntipnsalhifS et th ettt esstie sRENSsethereby ensuring the
safety of operation|n RIS QLIS Y5Ol e Jeigk A1 Qnavng NS ERERSRY SINE" S 100
- -10  is below zero and it is extremely cold. Therefore, cold outside air flowing into the
supply unit 130 is heated to an appropriate temperature by the heater 134 installed in the
supply unit 130 and is supplied to the moonpool 120 and the derrick 110.

In addition, considering below zero temperatures outside the arctic ship 100, air

heated by the heater 134 needs to stay in the space formed by the derrick 110 and the
15 moonpool 120 for a long time. Therefore, the supply fan 131 and the exhaust fan 141
may be operated more slowly than in the hot season.

It 1s preferable to close the air supply port 150 formed on the side of the derrick
110. Since outside air temperature is extremely low, a variety of drilling equipments
may be frozen if air 1s supplied to the derrick 110 without being heated by the heater 134

20 or the like.

A plurality of heat blowers 160 may be installed inside the derrick 110 to heat air
and forcibly circulate the heated air. Although the air heated by the heater 134 is
supplied to the moonpool 120 and the derrick 110, a more effective air ventilation may
be achieved by installing an additional heat source, separately from the heater 134, in the

25  inside of the derrick 110, considering the cold season.

According to the arctic ship having the derrick according to the first embodiment

of the present invention, ventilation of warm air into the arctic ship makes it possible to

meet a temperature maintenance condition required when the arctic ship sails around the

11



20As illustrated in FIGS. 2 and 3, an exhaust louver 142 may be provided in the exhaust unit-140. The
exhaust louver 142 can allow the exhaust of air and prevent the inflow of large particles or rainwater
from the exterior.  Since the derrick 110 has the enclosed structure, the internal pressure of a
compartment fowled by the moonpool 120 and the derrick 110 may rise or drop 25excessively if waves
hit the opened space under the moonpool 120 which is in contact with seawater.  To prevent such a
rapid pressure variation and maintain the internal pressures of the derrick 110 and the moonpool 120

at constant, levels, damper unifs.111, 2 drn ) . . o 110
e L I e

according iafhuvasiatidw dndhgeinienaatprassusesmidhiderrick 110 and the moonpool 120. FIG. 3
illustrates a situation in which the arctic ship with the derrick according to 5the first embodiment of the

present in_ventioﬁ/li%f@b‘éi’faﬁﬁ@fﬁbf ﬁaéchﬁ_ %@%@ﬁ.‘y uSM@F@%ﬁ&r@ﬁdﬁ%‘?‘%ﬁé‘%@ﬁﬁréﬁ% ithe present
invention in.the C@?g%%%%g%ﬁ&@9n5stt%j*%9tlﬁaéhteo&T}%Qﬁ%‘?@%ﬁﬁéﬁ%i oL 23508 B5:HaSHiped above

with referefce 1o owing description will be focus ferences therebetween. In the
cold seasofh®hthedarstioepiopcal iafigperature outside the arctic ship 100 10 is below zero and it is
extremely cold. Therefore, cold outside air flowing into the supply unit 130 is heated to an appropriate

temperature by Hhdate a1 Sheratined §H tHESURINE thf2apcadiis SLppIiREHs fPniBidhpool 120 and
the derrickeblx ad0AHANQ0 CoNRIRETIAGLBRIRNACSP SRMPRIBINER QHISI e ASlS 30ig, 100, ar

heated by t eater eds to stay in the space formed by the derrick 110 and the 15 moonpool
120 for a lengptree videtictatihe b pphnéatciddf antbtiekexhibagtéam G may be operated more
lowtytartn the ot se2cof. | S BTable ety Sugeh Pt 120 fomed on e e o e
errick ; p g
10  second embodiment of the present invention includes a derrick 110 forming an enclosed
space blocked from outside air, and a moonpool 120 coupled to a lower portion of the
enclosed derrick 110 to communicate with the derrick 110 and blocked from the outside
air.
The enclosed derrick 110 has a first inner space 110a, and the moonpool 120 has a
15 second inner space 120a. The first inner space 110a and the second inner space 120a
are coupled to communicate with each other. The enclosed derrick 110 is disposed on a
drill floor 205 of the ship, and the moonpool 120 is disposed under the drill floor 205.
An outer wall of the derrick 110 is formed in an enclosed structure, and first and
second enclosed tunnels 217 and 219 are provided in a side of the derrick 110.
20  Openings are formed at the ends of the first and second enclosed tunnels 217 and 219,
such that equipment such as a riser can be passed therethrough.
Meanwhile, an inlet/output port 120b is formed at a lower portion of the méonpool
120, and seawater wave may be transferred through the inlet/output port 120b. Due to
the influence of waves, excessive negative pressure or positive pressure may be
25  generated in the first and second mner spaces 110a and 120a.
Therefore, one or more damper units 211 as air supply/exhaust devices may be

installed in at least one side of the enclosed derrick 110. Since air is supplied to or

discharged from the first inner space 110a by the damper units 211, it is possible to

12



110. Since outside air temperature is extremely low, a variety of drilling equipments may be frozen if
air is supplied to the derrick 110 without being heated by the heater 134 20 or the like. A plurality of
heat blowers 160 may be installed inside the derrick 110 to heat air and forcibly circulate the heated
air. Although the air heated by the heater 134 is supplied to the moonpool 120 and the derrick 110, a
more effective air ventilation may be achieved by installing an additional heat source, separately from
the heater 134, in the 25inside of the derrick 110, considering the cold season. According to the

aretic ship byina e deristaenouing 0 de ik e pRadinen! pbie PrgRenl-bvAUoRyentlation of

warm air into the arctic ship makes it possible to meet a temperature maintenance condition required
when the atetifirshigndastsandundethepaaestit! fegioxd. 18 GEdditldnsittisspossiblesto riinintize andapid
pressure change due to the influence of waves generated in the moonpaool 120. Moreover, energy

can be effiEfSAR d8BE biPefishditi tfi8‘methBd T8t dfferaMiit e ot SUsERTFexHAEER Yt ERinstalled in
the arctic %P&egﬁﬁgﬁﬂg}ﬁa% feldsseasea-and Phe oL easan Al the arctic region.  FIG. 4is a

schematic view illustrating a damper unit of an arctic ship with a derrick according to a second
embodiment of thiégresgntrinuention jrehditdGnb s amecen keogechmieatibt stiating3thevborinaction of a
derrick and a duct in FIG. 4. As illustrated in FIGS. 4 and 5, the arctic ship with the derrick according to

the 10 secHRPURTLBUTEH BF the Fregsrt ARaiftioh heRfHSL R gEHfRIe 126 RIS 8hdiSsed space
blocked frofp.Quiside ailnARd HARPeRRAYARD savRIEd 0, adaWRE BPHIOR Shiir-sRclasefderrick 110 to

communicate with the derrick 110 and blocked from the outside air. The enclosed derrick 110 has a
first inner spidceliitbaypandthdostobapooli2fitra®a déctednd inmesrshat érd 20aurThEdatstrinner space
110a and the second inner space 120a are coupled tg;lgmmunicate with each other. The enclosed

derrick 110 tSI08d8ON TR AD SIS GRS PR E! 4" h&a - oonpool 120 is disposed under the
drill figpr 205. A eutekwAlADeAEsk JAQSTRIMRc R ARLNSIaeratmuIe Angddirst and

second enclosed tunnels 217 and 219 are provided in a side of the derrick 110. 20 Openings are
foimed at thieaggidpofid¢iretinstduntZSScordpenclbsedimmreis 22t 7aemul 2ds S uchthatwgdigment such as

ariser can pe passed therethrough. __Meanwhile, an inlet/output port 120b is formed at a lower
porton of (A RUAFOBFAD 4] S AAaS TTE AR B2 L GHOGH O I BObAE por
120b. Due fafhe inflience gt waves, excessive negative pressure or positive pressure may be

25generated in the first and second inner spaces 110a and 120a.
' In particular, the damper unit 211 is disposed under a fingerboard 216, such that

15  the operation of compensating and offsetting the pressures of the first and second inner
spaces 110a and 120a is effectively performed.

One or more meshes may be installed in at least one of both ends of the
communication duct 230. Meshes 231 and 234 installed in both ends of the
communication duct 230 are illustrated In FIG. 5. An open/close damper 235 may be

20  instalied in a front end of the mesh 234 installed in the end of the communication duct
230 within an inner space side.

An outer end of the curved duct 232 is inclined downward and communicates with
the outer space of the enclosed derrick 110, and inner end of the penetration duct 233
communicates with the first inner space 110a. The mesh 234 may be installed at the

25  inner end of the penetration duct 233. The open/close damper 235 may be installed
between the inner end of the penetration duct 233 and the mesh 234. The meshes 231
and 234 can minimize the inflow of external particles.

It is preferable that the penetration duct 233 is coupled to the inner end of the

13



Therefore, one or more damper units 211 as air supply/exhaust devices may be installed in at least
one side of the enclosed derrick 110. Since air is supplied to or discharged from the first inner space
110a by the damper units 211, it is possible to compensate or offset the excessive negative pressure
or positive pressure generated in the first and second inner spaces 110a and 120a. Thus, the
pressures of the first and second inner spaces 110a and 120a can be constantly maintained, thereby
safely protecting internal equipments, workers, and working conditions. 5The damper unit 211 includes

one or more, compNINIEafion fiets 230 which aresinsialied 2 ids ol srelosed;derpk 110 and

. CUrv, .
communlca]fle t?1e outer sbace of the derric he inner space o erric 0, and one or

more open/closerdaiparexéasmbishseRehakaiesenibecaamniregtan shieied3t.Areand of the
communication duct 230 in the outer space side may be inclined downward. 10The communication

duct 230 niassiERLdes bR S elpre densErtzd Aa i anstegighthreAetialior GusexarnElssh/close
dampers 235 are installed in the curved duct 232 and.the penetration,duct 233 to selectively open or
Close the LS i 299 D pia it 0 (S AR AN & PRRBHEIEI T Gt BRENRY T
disposed undessafingerhoard 2dbisuchdhatel5 thedpemalion ofpearopendatingrans effseting the
pressures of the first and second inner spaces 110a and 120a is effectively perfoilned. ~ One or more
meshes mé§jasé Tabtaletptiableskesridr SioBoth GBS TtABICEIAMILATRAFBACERCY30. Meshes 231 and

234 installed in both,ends gf ths coMMunGlipR AUt 280,215 stiated,in T4, 5. AN, apgpiclose
led | ron h 23 i of the

damper 235 may be Insta na t end of the mes Installed in'the en

communicapientiiclods} withintan HNGE spasepisledampn Myer end ofithelaurivext Hued?82 is inclined
downward and communicates with the outer space of the enclosed derrick 110, and inner end of the

penetratiofgiibied 38 depnitinfesisscrmnt erelared itmdckpaté 193! The Thetontzdl 2 Bé’installed at
th i d of th tration.dugt 233 T, lase, d 35 be installad bet
€ 4§ InngL %é}s i r?‘e‘%ﬂreggtglgg n%fthﬁg 881@?:‘ g 3‘14% MRS 1mezr§§5aﬁ§r§§)ﬁ fii between

the inner end of the penetration duct e mes he meshes can minimize

the inflow ebexieinidsiagicirsativis ¢t dieraile thaktienpeneatration il 233isceuelto the inner end
of the curved duct 232, and the penetration duct 233 is fixed to the sidewall of the derrick 10.

When an ehiessmaepdarivaniresetiic’tharastivantos the)iniserahmasesssiobhe gamekpteddire (less
b T RS A 8 S S A0 g Sy o e
the enclosed derrick 110.

15 According to the embodiments of the present invention, the negative pressure or
the positive pressure generated in the enclosed derrick 110 and the moonpool 120 due to
influence of waves transferred to the moonpool 120 can be effectively compensated or
offset, thereby safely protecting internal equipments, workers and working conditions
inside the enclosed derrick 110 and the moonpool 120.

20 Furthermore, the downwardly curved duct 232 and the meshes 231 and 234 can
minimize the inflow of external rainwater or foreign particles.

FIG 6 is a schematic view illustrating a system for monitoring temperature and
pressure of an arctic ship with a derrick according to a third embodiment of the present
invention.

25 In the arctic ship with the derrick according to the third embodiment of the present
invention, an enclosed derrick 110 is installed on a drill floor 305 of an arctic ship, and a

moonpool 120 is disposed under the enclosed derrick 110.

As iltustrated in FIG. 6, the arctic ship with the derrick according to the third
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5 excessive positive or negative pressure. In addition, the open/close damper 235 may be selectively
closed to block an air flow in the event of a fire or other emergency. A control unit 237 is installed in
one side of the derrick 110 to control the opening/closing operation of the open/close damper 235. The
control unit 237 may be installed in the first and second enclosed tunnels 217 and 219. The control
unit 237 10 detects an internal pressure state of the derrick 110 in real time and controls the
opening/closing operation of the open/close damper 125 manually or automatically. In this manner, the

control unit 287 M CORIY tha ntemaharessue;plilg daeisk iR bysipplyiag itde H inside of the

enclosed derrick 110 or exhausting air to the outside of the enclosed derrick 110. 15According to the
embodimektd ciithé firesentipvession, sthearedfativelprbssureitr the pusitiek terepsatergemdrated in the
enclosed derrick 110 and the moaonpool 120 due to influence of waves transferred to the moonpool
120 can b&ERMERMIPESFHEREAfkd or offset, thereby safely protecting internal equipments, workers

and working condiigns.insigiestheenclosed dlertick414 and famoaneerit 2l cofauitersrore, the

downwardly curved duct 232 and thé meshes 231 and 234 can minimize the inflow of external

rainwater dnfereipacpartitiés. and FIG)H isf atbehdematic il itustratimgapysteh2formaibmitaring

temperature and pressure of an arctic ship with a derrick according to a third emgzﬁ%né r%gof the
t

present inVSATEAEBBAT AR SE Bic SMPIIRE HEHSACKALLD IR R thif &b f the present
invention, ap.gRClpReddarick didhs ingialled R aidplhflops AR Lireaislicshipaand aimponpool 120

is disposed under the enclosed derrick 110. As illustrated in FIG. 6, the arctic ship with the derrick
according tbetirefihsedthetiidodismedhtcaf the presedt iowpetivnrmaydnetaseronaertme bentberature

sensors 351, 352 and 353 and.a pressure sensqr 354, which monitgr an internal temperature and
pressure offARGIMIEREDEBISA %ir%[?%i ﬁ?ﬂ@ggﬁa&}%@?ﬁwﬁ%ﬁﬁ&é&ﬁo maintain or control air
condjtions of 5 inngr spaces 104aand 1204 4f the.deiek AL0RE thednannog! 120 withina

predetermined range by supplying outside air to the inner spaces 110a and 120a of the derrick 110 or
the moonpmokt 20er edditustifg afritomngresimaver sidhcesdl 1A wednt2 0w ethewot; 386k that, based on

the proso PO AL SH T IH dEHICTh O1RG » HECIFRBKOPALE §TOR G YRR AC B 120 has o
second 305 of the ship, and the moonpool 120 is disposed under the drill floor 305.
An outer wall of the derrick 110 is formed in an enclosed structure, and first and
15 second enclosed tunnels 317 and 319 are provided on sides of the enclosed derrick 110.
Openings are formed at the ends of the first and second enclosed tunnels 317 and 319,
such that equipment such as a riser can be passed therethrough.
Supply units 340 may be installed outside the enclosed derrick 110 to supply
outside air from the outside of the enclosed derrick 110 and the moonpool 120 to the
20 first inner space 110a and the second inner space 120a.
The supply unit 340 may include one or more inlet ports 341 installed at the
outside of the drill floor 305, one or more supply fans 342 coupled to the inlet ports 341,
one or more heaters 343 installed adjacent to the inlet ports 341, and one or more
open/close valves 344 installed at a downstream side of the supply fan 342 to selectively
25  allow the inflow of the outside air.
The supply fan 342 may be coupled to a lower portion of the inlet port 341 and
configured to forcibly blow the outside air to the second inner space 120a of the

moonpool 120. The outside air forcibly blown by the supply fan 342 may be supplied
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inner space 120a. The first inner space 110a and the second inner space 120a are coupled to
communicate with each other. The derrick 110 is disposed on the drill floor 305 of the ship, and the
moonpool 120 is disposed under the drill floor 305.  An outer wall of the derrick 110 is fowled in an
enclosed structure, and first and second enclosed tunnels 317 and 319 are provided on sides of the
enclosed derrick 110. Openings are formed at the ends of the first and second enclosed tunnels 317
and 319, such that equipment such as a riser can be passed therethrough. Supply units 340 may
be installed outsjde the enclpsed derrick 110 to supply outside aix from, the outside .of the enclosed
derrick 11GHEABEE RESHRBEI 26 14 HE B AFSPRBP S as Lo AR thes SEEBE hef iace 120a
The supplysuRit 340 Jpay ingyde one or more inlet ports 341 installed at the outside of the drill floor
305, one or more supply fans 342 coupled to the inlet ports 341, one or more heaters 343 installed

adjacent to the iNdcporteBptramme dhéowr mone opemiciysecldivass®4dierallEd htthedowivstream side

of the supply fan 342 to selectively 25allow the inflow of the outside aj he su fan.342 may be
coupled to%?oﬁ@%aﬁi)&ﬁoﬁu&l e Iéfl%Bngﬁgl g{ﬁ%ué%n Elld?u?lé%%ég %?Fc?o%;l/‘blcirrv}\}eth%%%g side &ir to the
secongl inngf,Spagad 202 ffhenneeanrpiR?. sphscoutside i foroiblyblawrppthersippy fan 342
may be supplied through an air supply pipe 345 to the second inner space 120a or the lower portion
of the first ihperdpaty itGmal sgtipmentamperkture fadow dlange ceedielptdtarfiorafbelow 0C),

the heater 343 hecgg%ﬁ}%ﬁéj}%gg 2{{ mtroxt%gr%eij théou%h the inlet g{)rt 341. The heated airis 5 supplied

to the first BFRIE& PP GA R 1208 Dy The 'sUppiy Tan 342. Accordingly, internal

equipments, workggs, RGNS King conditianeanihersatehpBrotesietbanpsintrinedifraswexternal
extreme environments.  The open/close valve 344 may be selectively opened or closed to block an

air flow in thetlewevttofl fifeopother emergrnseyoo iinbbecpapaid Sfalierplpptg 2342, 10 An exhaust
unit 330 may be installed at an upper portion of errick 110. When the qutside air js plied to the
seco:i inner spé%?e PIHR DR r%%%ﬁ%@’ol fZ@%[ﬁ%g . it 1?26{,1 ?Heog:#]l £ d mc{i

e supply aust uni ' guides the

outside air tpflawrsRwasdlyfomsthe 56 thinabaRaER:A 20201 the BoGBREEe A1 theyupper
portion of the first inner space 110a of the derrick 110. 15The exhaust unit 330 includes one or more

exhaust potits Saiplystailetis e upharporiod BF gueddethielorrbland néor _Wé@éhﬁw fans 332
coupled to the exha lsfté‘gﬁ’(’%rts 33]1.20 T 81§théjn5§ gf@n]%g%on}ﬁg}tlc)%g}estglljgg W?lgl n g crown block

section 313" 8nd p c?%ahc%pen% ose valve e open alve ma;llr%elréneelrectively
200pened gf Llosed.tarhipck-ancRin flow in the event of a fire or other emergency or in the

15 The exhaust unit 330 includes one or more exhaust ports 331 installed at an upper
portion of the derrick 110, and one or more exhaust fans 332 coupled to the exhaust
ports 331.

The exhaust fan 332 may be installed within a crown block section 313 and

coupled to an open/close valve 333. The open/close valve 333 may be selectively
20 opened or closed to block an air flow in the event of a fire or other emergency or in the
repair of the exhaust fan 332,

An inlet/output port 120b is formed at a lower portion of the moonpool 120, and
seawater wave may be transferred through the inlet/output port 120b. Due to the
influence of waves, excessive negative pressure or positive pressure may be generated in

25  the first and second inner spaces 110a and 120a.

Therefore, one or more damper units 311 are installed on at least one side of the

derrick 110. Since air is supplied to or discharged from the first inner space 110a by

the damper units 311, it is possible to compensate or offset the excessive negative
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repair of the exhaust fan 332. An inlet/output port 120b is formed at a lower portion of the
moonpool 120, and seawater wave may be transferred through the inlet/output port 120b. Due to the
influence of waves, excessive negative pressure or positive pressure may be generated in 25the first
and second inner spaces 110a and 120a. Therefore, one or more damper units 311 are installed
on at least one side of the derrick 110. Since air is supplied to or discharged from the first inner space
110a by the damper units 311, it is possible to compensate or offset the excessive negative pressure

or positive pressure generated |n the first an eco d 'ﬁ rspaces (iLOa and 120a T us, the
é’ SUTE 9 %9 THYE Pressitte, eencra e &f secod IHnct, Spaces 110?
pressures Fihe firSt and secdna inne paces 1'foa"an a ¢an be consta y'main aied, thereby

safely protegting internal equipments, workers, and 5working conditions.  As described above in the
second embodiment of FIG. 5, the damper unit 311 may include one or more communication ducts
321 installed in thbusidés oreratsrafitiel Om eomasapicaiangiespates JpSecint théldetiea 10 with the

inner space of thelderrlaclk 11:%10 aqger&opeﬂlqlos%val\{% 322t(e‘,19nu led to It:Qf(:en%:SomwrgllFi{n|cat|on ducts 321
to selectlvglc))/ openyld%r 8855’ e comrmupication at 371 q%le?npera’[ure SEngors %51 352

and 3§3 argdpsialiednimdbgsfirst inner space 110a of the derrick 110 to monitor an internal temperature

of the derrick 110, and the pressure sensor 354 is installed in the second inner space 120a of the

moonpool 120 tomeeresibas shreinal Preseereddiffdtediaecoy @lﬁ@iﬁo&rﬁb@&amrwﬁﬁé teRfyerature

sensors 351 1353 and 353 may include flr% {ngg{ature nsor 351 |nst (ﬂat an Unper portion of
e

on mmunicanon 1NSt SIT1C
the first i |nner space ?L%a a seconén%empera ure sensor |ns a edda% am portlon Qf the first

inner spacgoldifanaat ahickéempesatuia seasak363 insiaipe iahar loyuet B@m@r&afrm firgt inner
space 110a. The first temperature sensor 351 may be installed adjacent to the exhaust unit 330 20

which is ingtaliag cearrlospeplyertidh Ghledder fhkeoronwisaiosulaetsi 2 idp Belaet 3indsdisposed at
an upper portl?n o{ the derrick 1 O t e flr§% emperature sensor 351 may be installed on the top board

314. The S&&om énnqmenrg ure Sensor 352 may be installed on a fingerboard 316 of the derrick

110, and the thirg{empeiatiesennor338Imayhennsistieddatvwaen the (25 fingerhearg246 of the
derrick 110 and the drill floor 305.  As such, in the arctic ship with the derrick according to the third

embodimeht ¢ ﬁé@é@éﬁﬁ%b&ﬁ@ﬁn%@ gieinteme) tampeepeeiihe deridis3812mbhand 353 are

installed in 1e¢ RALIGNSSIIR0RRLINE St INDRE SRAGE A28 SBERIHHYEN6 oo 120 to

monitor an internal pressure difference of the moonpool 120.

15 The temperature sensors 351, 352 and 353 may include a-first temperature sensor
351 installed at an upper portion of the first inner space 110a, a second temperature
sensor 332 installed at a middle portion of the first inner space 110a, and a third
temperature sensor 353 installed at a lower portion of the first inner space 110a.

The first temperature sensor 351 may be installed adjacent to the exhaust unit 330

20 which is installed at an upper portion of the derrick 110. In particular, if a top board
314 is disposed at an upper portion of the derrick 110, the first temperature sensor 351
may be installed on the top board 314.

The second temperature sensor 352 may be installed on a fingerboard 316 of the
derrick 110, and the third temperature sensor 353 may be installed between the

25  fingerboard 316 of the derrick 110 and the drill floor 305. |

As such, in the arctic ship with the derrick according to the third embodiment of
the present invention, since the first to third temperature sensors 351, 352 and 353 are

installed in three partitioned regions of the first inner space 110a, respectively, the
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temperature of the first inner space 110a can be exactly measured or monitored. = The pressure
sensor 354 may be installed in the second inner space 120a to precisely measure or monitor a
pressure difference generated in the second inner space 120a. In particular, the influence of wave may
generate excessive negative pressure or 5 positive pressure in the second inner space 120a. In this
case, the pressure sensor 354 can exactly measure or monitor a variation in the pressure of the
second inner space 120a by precisely measuring or monitoring the negative pressure or the positive
pressure.  The arctic_ship with the derricll< ccordjng to the third embodiment of the present invention

can exact{CBHSERTNE A6 sk IBPE ShASTS| P B 05 SRACIN RIS B 58S ust unit 330 for

ventilation and the, abpermal QBRIAieRLiing dampghuait ﬁlh]@@&!&%w&@p?ﬂ%m@mﬁmough the
first to third temperature sensors 351, 352 and 353 and the pressure sensor 354.  In addition, since

the arctic ghigisdlly theaderiok acediatingrtestvec kirdezenbo ditnerntat thdéhsresentdnveetispaean precisely
control the gperation of the Sug{%l%ﬁ unit 340, the exhaust unit 330, and the dan;%]er unit 311, based

on the tempetaturd ARG5S FRSHSH RS BRGEHITITh THEHEP B tBePat Ve sensors
351, 352 apd3R3 anddhe PressWRSRNEN3fadbis Assibledeseiisstively capayith dangars of

abnormal temperature and abnotinal pressure in the first and second inner spaces 110a and 120a.
Therefore, dtis astip lmtosers orenthel safety af atiork énsthequiprsientefaiie 20wadkimgeosmiitions inside
the enclosz%ydet;rick 110 and the moonpool.:tLZO. ; As one examsple, it is ossibtl.e to cope with the
abnoimal tempe }c’lﬁ’ﬁﬁecésgﬁﬁéeﬁ‘?%?%8%“&88?18%%?%65%%???6% ad 1208 BYre&iBel Eontrolling the
operation of the heatgr.343nihe,sURAl di XAt JheiaxnaunbunitB3anenitdainpgy prlfedd 1 such

that the internal temperatures of the first and second inner spaces 110a and 120a are 25 maintained in
the range fromnROC 145G tiscondiligths thientempl ratenationsues o ritopdd By theirendotisird
temperatu

re sensors,3 52 and.353. In most cases, the operation of the damper uni lis
contljoqled.%ﬁé‘aﬁﬁtWE %lg 055%?8?&%%080%5%[% %CR%%‘%@%%PPBP&%% a3 o?%elfi}]sl}%%tl ?éércond inner
spaces 110g.ahd.120amslassitvioadhanpiarnal PipgauEes Rt thedisshand seconshinaar spaces 110a
and 120a into a normal case and an abnormal case (arctic region, typhoon, etc.) according to

environmenbndonziifosmuvenscaidexternal temperature). 5In the normal case, it is preferable that the

pressures of theﬁi{st d second inner spaces 110a and 120a are maintained at -25 Pa. In.the
abnormal case, i s%(?glfé?&blél?ﬁgtﬁ% r B et o d

ctic shi it SITICK acCOrcin e
s8€ureorthe first and sécon mne?’spaces 110a and 120a
are ma}intagﬁﬁgomm{%@gﬁef%%me%ﬁﬁ%ﬁg%d%ﬁ-_;ﬁ&é@&}i%tﬁ)pfﬁé%&éﬂaﬂﬁifﬂiﬁ@sﬂﬁﬂﬂﬁontrds the
operation of the damper unit 311. The damper unit 311 may be controlled manually or
15 unit 340, the exhaust unit 330, and the damper unit 311, based on the temperature and
pressure information monitored through the first to third temperature sensors 351, 352
and 353 and the pressure sensor 354, it is possible to effectively cope with dangers of
abnormal temperature and abnormal pressure in the first and second inner spaces 110a
and 120a. Therefore, it is possible to ensure the safety of workers, equipments and
20 working conditions inside the enclosed derrick 110 and the moonpool 120.
As one example, it is possible to cope with the abnormal temperatures of the first
and second inner spaces 110a and 120a by precisely controlling the operation of the
heater 343, the supply unit 340, the exhaust unit 330, or the damper unit 311 such that
the internal temperatures of the first and second imner spaces 110a and 120a are
25  maintained in the range from -20°C to 45°C according to the temperature values
monitored by the first to third temperature sensors 351, 352 and 353.  In most cases, the

operation of the damper unit 311 is controlled.

In addition, it is possible to cope with the abnormal pressures of the first and
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10automatically. Moreover, a control unit 355 may be installed to connect to each equipment in
order to automatically control the supply fan 342, the heater 343, the open/close valve 344, the supply
unit 340, the exhaust unit 330, the damper unit 311, the temperature sensors 351, 352 and 353, or the
pressure sensor 354. 15FIG. 7 is a perspective view illustrating a derrick structure of an arctic ship
with a derrick according to a fourth embodiment of the present invention, and FIG. 8 is a
cross-sectional view illustrating the derrick structure and a ventilating apparatus installed in the arctic
ship with the degrick according fg.the fourih embodiment of de present inyentign, 2Gte,getic ship
with the derrlc(:)ﬁlaccordlr?g o the ourﬂﬂ émbodimant of the presen invention includes an enclosed
dell'ck 110sinskadledRp spHatik fio@adil of ihe anetia shipsanghecraaenpoabidthdispaseditsider the
enclosed derrick 110. The derrick 110 and the moonpool 120 are coupled such that inner spaces

110a and Te0bthepabbesmeianicegeoriinteden SINELTPE EneIBdEiPaR itk vELoMS digHEEEd 250N the

drill floor 495 O%EQ&HS ip, and the enclosed moonpool 120 is disposed under the drill floor 405. An
outer wall Of the encF Sed derrick 110 is formed in an enclosed structure. The outer wall of the

encloged derrickid 10-mambe faadeof adibgpirssientoreedupalynel(FRPna staini@stnsieel sheet
(SUS sheet), a zinc alloy structure, or a sandwich panel.  Enclosed tunnels 417 and 419 are

provided atisigess dilhanenEldscaaimtieiaingd Opehinkd art fererduerab @seisibismectnased tunnels
ﬂ; and 4]Ir§ats%é%h t@%u?%&%ﬁ%e@%s%“a%'& %éc%‘l{cif%ﬂ%%%pba%&afﬁ?adatr?f TSIEh FhgiG0g!gsed unnels

and 4 are adjacent to riser tensioner rooms 6.
the range from -75 Pa to 25 Pa. At this time, a pressure maintaining unit controls the
operation of the damper unit 311.  The damper unit 311 may be controlled manually or

10 automatically.

Moreover, a control unit 355 may be installed to connect to each equipment in
order to automatically control the supply fan 342, the heater 343, the open/close valve
344, the supply unit 340, the exhaust unit 330, the damper unit 311, the temperature
sensors 351, 352 and 353, or the pressure sensor 354,

15 FIG. 7 is a perspective view illustrating a derrick structure of an arctic ship with a
derrick according to a fourth embodiment of the present invention, and FIG. 8 1s a cross-
sectional view illustrating the derrick structure and a ventilating apparatus installed in
the arctic ship with the derrick according to the fourth embodiment of the present
invention.

20 The arctic ship with the derrick according to the fourth embodiment of the present
invention includes an enclosed derrick 110 installed on a drill floor 405 of the arctic ship,
and a moonpool 120 disposed under the enclosed derrick 110,

The derrick 110 and the moonpool 120 are coupled such that inner spaces 110a
and IZOb. thereof communicate with each other. The enclosed derrick 110 is disposed

25  on the drill floor 405 of the ship, and the enclosed moonpool 120 is disposed under the
drill floor 405.

An outer wall of the enclosed derrick 110 is formed in an enclosed structure.

The outer wall of the enclosed derrick 110 may be made of a fiberglass reinforced
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Supply units 440 are installed outside the enclosed derrick 10 to supply outside air from the outside of
the enclosed derrick 10 to an inner space of the enclosed derrick or an inner space 120a of the
moonpool 120. 10The supply unit 440 may include one or more inlet ports 441 installed at the outside
of the drill floor 405, one or more supply fans 442 coupled to the inlet ports 441, one or more heaters
443 installed adjacent to the inlet ports 441, and one or more open/close valves 444 installed at a
downstream side of the supply fans 442 to selectively allow the inflow of the outside air. 15The inlet

port 441 m be meﬁ;ﬁ d at a. r of 4%8615S%ﬁe?§upply ensioner i;)o 416 and the ogtsr e air is

mtroduced Alde %’%1% A1 g%t 24 Irirlr%lf}l & comc ulEja’tc()){aalowerW |5ort|on of the

inlet port 44dxand configured to forcibly blow the outside air to the inner space 120a of the moonpool
120. The outside air forcibly blown by the supply fan 442 may be supplied through a supply 20 pipe

445 to the inner Bpeloect20anstshél érigidstd rﬁ@oﬂ@@éﬁﬁ@@tcﬁidﬁe W\tles pertivacofianadknér space

110a of the.enclosed derrick 110, . When a empera e is low in ap extre cold re (in
particular, ngﬁjw BT Tike 'S Wintef tseﬂall%oen e heater ﬁ&f’; egfn Hé Sﬂu'zl eC[a?l% Egtroauﬂcegﬁ rough the

inlet port 4%1518@&%%@@1(1&@'%l%wﬂﬁiﬁgé(@ébﬁcﬂnﬂﬁeﬁﬁﬁﬁ%ﬁﬂ53{‘%@@}1&%@& thewerapppahdS> 15 and
the derrick 10 by the supply fan 442. Accordingly, internal equipments, workers, and working

conditions €Hhase ashifeRppioteasierrnmaiaimeétitirom external extreme environments. The

open/close valv% L&r?'t ?]IX b2 ﬁegectlve E}flogen%dngzrf%ogne? (P (?l'ﬁl_ |rt glgw n th %ent of a fire or

other emergency Orn the tepair of the supply 1a figanwhite, an exhaust Unit %@may be

installed atRmUpPRLRMIHYT afeteﬁcﬂe@dp&h@cw\mee theoudsigaibisy pRlieskipdaeiirnenspace 120a
of the moonpool 120 by the supply unit 440, the exhaust unit 430 guides the outside air to flow

upwardly fesrinseheniaerel Hisaeethogweinpel édlosed moonpool 120 to the upper portion of the inner

spaceolloa of thﬁlenclos&d de{rf Ill%y( Th&ulﬁ)s m%%g%%gﬁna enclgﬂe id ]r}(glflgnformsa

crown block section 5 crown own e crown ock secf: ion 420.

The width gfithaccoowe blgckISEEHOR, 420 &% m@et@@pwlﬂ@@eﬁryemm@ﬂﬁ iAus panrinstallation
one or more heaters 443 installed adjacent to the inlet ports 441, and one or more
open/close valves 444 installed at a downstream side of the supply fans 442 to
selectively allow the inflow of the outside air.

15 The inlet port 441 may be installed at a roof 413 side of the riser tensioner room
416, and the outside air is introduced through the inlet port 441. |

The supply fan 442 may be coupled to a lower portion of the inlet port 441 and
configured to forcibly blow the outside air to the inner space 120a of the moonpool 120.
The outside air forcibly blown by the supply fan 442 may be supplied through a supply

20 pipe 445 to the inner space 120a of the enclosed moonpool 120 or the lower portion of
the inner space 110a of the enclosed derrick 110. .

When a temperature is low in an extremely cold region (in particular, below 0°C
like a winter season), the heater 443 heats the outside air introduced through the inlet
port 441. The heated air is supplied to the inner spaces 15a and 10a of the moonpool

25 15 and the derrick 10 by the supply fan 442. Accordingly, internal equipments,
workers, and working conditions can be safely protected and maintained from external
extreme environments.

The open/close valve 444 may be selectively opened or closed to block an air flow
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10workspace 450 may be formed inside the crown block section 420. The width of the installation
workspace 450 is also gradually widened upwardly. In particular, an inclined plane 421 may be
provided in at least one side of the crown block section 420, and the exhaust unit 430 may be installed
on the inclined plane 421. In FIGS. 7 and 8, a pair of inclined planes 421 is symmetrically formed on
both 15 sides of the crown block section 420, and the exhaust units 430 are installed on the
respective inclined planes 421.  The lower portion of the installation workspace 450 communicates
with the innnert'hs&avce 1:10 aaff%]é tglreo_ eerrrick 11,101.1 éﬁ\ crow blr%ck. Ig\tttcﬁgguﬂ? i; inﬁ led to cross the lower
portion of the Tstallation workspace SEE S REcrown ocEa(lnot shown)is 20installed on the crown
block platform 284eanhifie @ el ARinumith ihendensick aetemingdetperfosribesipdimseniof the
present invention, as the crown block section 420 whose upper width becomes gradually wider is

installed atlfhe (jipet Brorauisidrtpl énevpstiadder ek nngr shacpdriatenhwenkepaeal 439 frmed inside

the crown hlock section 420 is.gradually, widened 25upwardly. .. Accqrdingly, the installation
workepace b B e e R e B ek

section 42@hbyiMsingie aravnoplack alaldesm 43sapastalled to e insial ooy akapacendbo, and to
allow a worker to _perform a maintenance task on the exhaust unit 430. Hence, the worker can perform
the maintepizatéel taslobthectnadppethdesassly10. By installing the exhaust unit 430 at the upper portion

of the enclosed drick 119, ap flactive Al flow inastiersr within e enclgeed defrick 41p and the
enclosed 5moonpooPR§%r. erefore, internal equipments, workers, and working conditions can be

protected androiairdaioe drzafelywndieflesivedyinside The @xhaubldaitdadineiudesrpaasadtmore
exhaust ports 431 installed in the inclined plane 421, and one or more exhaust fans 432 coupled to the

exhaust porshEaaroTmebiskatratian 4D irsaristaiby WHRISdHE BraMy-HBe et i@ akenis coupled

10 workspace 450 may be formed inside the crown block section 420. The width of the
mstallation workspace 450 is also graduvally widened upwardly.

In particular, an inclined plane 421 may be provided in at least one side of the
crown block section 420, and the exhaust unit 430 may be installed on the inclined plane
421. In FIGS. 7 and 8, a pair of inclined planes 421 is symmetrically formed on both

15 sides of the crown block section 420, and the exhaust units 430 are installed on the
respective inclined planes 421. |

The lower portion of the installation workspace 450 communicates with the inner
space 110a of the derrick 110. A crown block platform 425 is installed to cross the
lower portion of the installation workspace 450. The crown block (not shown) is

20  installed on the crown block platform 25.

In the arctic ship with the derrick according to the fourth embodiment of the
present invention, as the crown block section 420 whose upper width becomes gTadually
wider is installed at the upper portion of the enclosed derrick 110, the installation
workspace 450 formed inside the crown block section 420 is gradually widened

25 upwardly.

Accordingly, the installation workspace 450 provides a space enough to install the

exhaust unit 430 on the side of the crown block section 420 by using the crown block

platform 425, installed in the installation workspace 450, and to allow a worker to
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10 to an open/close valve 433. The open/close valve 433 may be selectively opened or closed to block
an air flow in the event of a fire or other emergency or in the repair of the exhaust fan 432. In the
arctic ship with the derrick according to the fourth embodiment of the present invention, as described
above, since the crown block section 420 whose upper 15 width becomes gradually wider is installed
at the upper portion of the enclosed derrick 110, the crown block platform 425 can be utilized without
additional installation of ducts, and a workspace enough to install the exhaust unit 430 can be
provided. Therefore, the worker can easjly install the e st ypit 430, at the upper portion of the
enclosed d&iick 10 aht eggﬁc%g%se%e ec{:lg?/e y}lgé? o%%é%;%lma?r%gﬁ%r?gg %(s)&kcégn(;[?ille %egé%nl}lst unit 430.

20Moreovegethaiwerkeesiaafefican de impragad.  In the arctic ship with the derrick according to
the fourth embodiment of the present invention, since outside air is supplied to the enclosed moonpool

120 and is exhaBstéesuitnggharssipserpbAidhabthnamne peewaefibi edossd e/ fdm the
enclosed moonpoaol 120 to.the upper portion of the,enclosed derrick 110 is effective hieved.
Therefore,ai%teer??legﬁéfau?grg%%‘?sfé)vgr e%g?é:n“él chl)lrﬁi%% %%Cr?%?t?gnée\lfvfﬁ'%n t tz %[f}]%lctoﬂs.ge}i\\{1 (é%?%: 110 can

be safely pRissiedane maintaiTes fremeaxtemabedreme anvimenisialihasghithe deshnical
structures of the arctic ships with the derrick according to the embodiments of the present invention

are descrithecbuitrstehaydnnpiateiapbesirbyembstifrérryfor convenience of explanation, it is apparent
o S odeniz gy AiTad6 BioNdes S compling e coplpatd muii ey eehne

structures. Accordi e embodiments of the present invention, the enclosed derrick and 5 the

moonpool make:i plassilia fandveskersniorecribly pasfopn daskkdthacigtieuagions apt the
temperature and pressure of the inner spaces of the moonpool and the derrick can be maintained at

appropriate levelBhaisahapst SasdAAgstinsalrskyvabintda sTegu RIATEecRsrkePsanshig o
condiions, Siee hoderuckand he mepnRgelRAke Disensisad shaces piacked rdng 10
exterior in order 18F) i ng, | is% i the Inf

433, 0
preventlng?reem g ossible to minimize uence of the temperature and

pressure of e SRR N medibydkheidatickanddhe fioonpabtaceerding fothe exerpaltefmperature
and waves.  The negative pressure or the positive pressure generated in the enclosed derrick and
the moonptisl eheus fafiieRece of waves transferred to the moonpool can be 15 effectively

compensated o i, AR o MBS AR ARFRETR P e el o ondions
meshes capyspdntmizethennilo deedchdaraiad vajnivatether dareighlpaktieletson 420 whose upper
15 width becomes gradually wider is installed at the upper portion of the enclosed derrick
110, the crown block platform 425 can be utilized without additional installation of ducts,
and a workspace enough to install the exhaust unit 430 can be provided. Therefore, the
worker can casily install the exhaust unit 430 at the upper portion of the enclosed derrick
110 and can more effectively perform the maintenance task on the exhaust unit 430.
20  Moreover, the worker’s safety can be improved.
In the arctic ship with the derrick according to the fourth embodiment of the
present invention, since outside air is supplied to the enclosed moonpool 120 and 13
exhausted through the upper portion of the enclosed derrick 110, the air flow from the
enclosed moonpool 120 to the upper portion of the enclosed derrick 110 is effectively
25  achieved. Therefore, internal equipments, workers, and working conditioﬁs within the
enclosed derrick 110 can be safely protected and maintained from external extreme
environments.

Although the technical structures of the arctic ships with the demrick according to
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The internal temperature and pressure of the enclosed derrick structure can be 20 appropriately
monitored by the temperature sensors and the pressure sensor, thereby exactly checking the
abnormal operation of the ventilating system.  Furthermore, since the damper unit or the like is
precisely controlled based on the temperature and pressure information monitored by the temperature
sensors and the pressure sensor, it is possible to effectively cope with dangers of abnormal
temperature 25 and abnonnal pressure in the enclosed derrick and the enclosed moonpool.
Therefore, it is pgssible to ensure the safety of workers, equipments.and working conditions inside the

enclosed dBfiiER A THE S L8RS TH P B E SRR R e BT HISUKSERED i HES EETRSSEN uidith
becomes qradually g esiSoinsiailed At taeippglRottinnohihe, enclosed derick:ths.Qresation of

installing the exhaust unit at the upper portion of the enclosed derrick and the operation of maintaining
the exhaustlsmhecamntidqierforongdd nismn g ¢heafimvnidos kplatdoliecihedioie)] tteritstadlation costs for
additional ducts can be saved, and the,worke\%% afety can be Simproyed. = Furthermore, the space

. d
for the installation SPIAREAIBE CRRUSHITAS WhHRE PRI NS HinBR ACL TR AT fan can be
provided apthe, URRSSPMLRDPHIREBIRGASE BrREN IRk MRNERY BE RIRAS RULSIHeRiRiSRURpliRd to the

enclosed moonpool and is exhausted 10 through the upper portion of the enclosed derrick, the air flow
from the enolbskd trropepowt tanthereppee pdriienividh epencioskthdendokpedffectivetydantiiéved.
Therefore, internal equipments, workers, and Workinrﬂég%%ditions within the e%'?losed derrick 10 can be

safely prot&&fe ParGHAREhet FBRIEHAN JCEstie VirSAIHERS. WhifdHE thodiiahts of the

present inv&{ﬁlilﬁgg}ﬁbs beerdesgHkedwith fefarange 15 to the specific embodiments, it will be
apparent to those skilled in the art that various changes and modifications may be made without

departing from ttigrspithaddrsch padftheenoventiohlasddfineddiostd fpHowwitdpclaidnEoMVHIAT IS

CLAMED IS xS Amiarcic i wih 2 dernc, camprisin the dertck frming an nclaged space
temperature and pressure of the space formed by the derrick and the moonpool
according to the external temperature and waves. |

The negative pressure or the positi\}e pressure generated in the enclosed derrick
and the moonpool due to influence of waves transferred to the moonpool can be

15 effectively compensated or offset, thereby safely protecting internal equipments, workers
and working conditions inside the enclosed derrick and the moonpool.

Furthermore, the downwardly curved duct and the meshes can minimize the
inflow of external rainwater or foreign particles.

The internal témperature and pressure of the enclosed derrick structure can be

20 appropriately monitored by the temperature sensors and the pressure sensor, thereby
exactly checking the abnormal operation of the ventilating system.

Furthermore, since the damper unit or the like is precisely controlled based on the
temperature and pressure information monitored by the temperature sensors and the
pressure sensor, it is possible to effectively cope with dangers of abnormal temperature

25  and abnormal pressure in the enclosed derrick and the enclosed moonpool.  Therefore,
it is possible to ensure the safety of workers, equipments and working conditions inside

the enclosed derrick and the enclosed moonpool.

Since the crown block section whose upper width becomes gradually wider is
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5a moonpool coupled to a lower portion of the derrick to communicate with the derrick and blocked
from the outside air; and an air supply/exhaust device installed to communicate an inner space of
the derrick or the moonpool with the exterior, wherein air condition of the inner space is
maintained or controlled at a 10predetermined range by the air supply/exhaust device. 2. The
arctic ship according to claim 1, wherein the air supply/exhaust device comprises: a supply unit
supplying the outside air to the derrick or the moonpool and 15an exhaust unit exhausting the

lied out th t K. The arcti ding to claim 2,
aheren (GBSO b oS e e e K B SN 301 M4 e arctic
ship accordingie: Ghaim3nWhgiel piReoauRhe Wit and Aeiherexiiawst dteRmBHsasAMQREN/close

valve which opens or closes a flow of supplied or exhausted air. 255.The arctic ship according to claim

2, whereintiite ssiaphy unit aad/be therursdsusmiz dbmptises &loglphatderver whiskeressehts the inflow
of particles oth than ai The rctlc h ccordi to claim herein the air pI /exhaust
%lhscéjgtgr% (irp%(h d%g G S St Zd e ﬂfch Sth“ﬁ?&f@éi\% is supplied

device furth&i ealr supp y pdrt rough W €0
to theglerrigkproved.

Furthermore, the space for the installation of the exhaust fan and the workspace
for the maintenance of the exhaust fan can be provided at the upper portion of the
enclosed derrick.

Moreover, since outside air is supplied to the enclosed moonpool and is exhausted

10 through the upper portion of the enclosed derrick, the air flow from the enclosed
moonpool to the upper portion of the enclosed derrick is effectively achieved.
Therefore, internal equipments, workers, and working conditions within the enclosed
derrick 10 can be safely protected and maintained from external extreme environments.

While the embodiments of the present invention has been described with reference

15 to the specific embodiments, it will be apparent to those skilled in the art that various
changes and modifications may be made without departing from the spirit and scope of

the invention as defined in the following claims.
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57.The arctic ship according to claim 2, further comprising a heat blower provided inside the derrick to
heat air in order for effective ventilation. 8. The arctic ship according to claim 2, wherein, a supply fan
is installed in the supply unit, 10an exhaust fan is installed in the exhaust unit, and the operating
speeds of the supply fan and the exhaust fan are changed depending on temperature of the outside
air. 9. The arctic ship according to claim 2, further comprising: 15a duct through which the outside air
supplied by the supply unit is transferred to the derrick or the moonpool; and  a wire mesh provided

at an end %ﬁ&?xgtgﬁfi&k&;ﬂgled to the derrick or he moonpool. 2010.The arctic ship according to
claim 1, w t | eXhaust device comprises a damper unit installed in at least one side of
the derrick to selectively supply air to the inside of the derrick or exhaust air from the inside of the
derrick. 11.The arctic ship according to claim 10, wherein the damper unit comprises: 250ne or more

communication ducts égnanatinigating tre deteickperaisiag derrick with an inner space of the derrick;

and one or mqre en((cllose .damIPers coupled to tlhe c%n%rmunic tion ducts to open or close the
communication difefsrmek forming a enclosed space blocked from oufside air;

5 a moonpool coupled to a lower portion of the derrick to communicate with the
derrick and blocked from the outside air; and
an air supply/exhaust device installed to communicate an inner space of the
derrick or the moonpool with the extertor,
wherein air condition of the inner space is maintained or controlled at a

10 predetermined range by the air supply/exhaust device.

2. The arctic ship according to claim 1, wherein the air supply/exhaust device
comprises:

a supply unit supplyving the outside air to the derrick or the moonpool; and

I5 an exhaust unit exhausting the supplied outside air through an upper portion of the
derrick.
3. The arctic ship according to claim 2, wherein the supply unit comprises a

heater which heats the supplied outside air.

20
4. The arctic ship according to claim 2, wherein the supply unit and/or the
exhaust unit comprises an open/close valve which opens or closes a flow of supplied or
exhausted air.
25 5. The arctic ship according to claim 2, wherein the supply unit and/or the

exhaust unit comprises a supply louver which prevents the inflow of particles other than

air.
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12. The arctic ship according to claim 11, further comprising: a mesh installed in at least one of both
ends of the communication duct; and an open/close damper installed in a front end of the mesh
installed in the end of the communication duct within an inner space side, wherein an end of the
5communication duct in the outer space side is inclined downward. 13. The arctic ship according to
claim 11, further comprising: a control unit controlling the opening/closing operation of the open/close
damper; and 10a fingerboard provided in an upper inner side of the derrick, wherein the damper unit is

disposed under the fi erboa,£ 4. The ctic s or alm 2 f the corp%rlsmé; one
ngkh iC'§ ﬁacor?hgi % eel € air 3 rl-ga (f
or more temperature s rsinstatle ehngi Srrick o Honrtor Internal temperature

of the derr'ﬁiﬁher%ﬁlgﬁgeerﬁlRfﬁe‘iﬁme/mm@aﬁsmﬂg@Ig&hecﬂﬂﬁugﬁ ofiihe m@%@@@& tgmenitor an
internal pressure of the moonpool; and a control unit controlling the operations of the supply unit

and the exbrgugiadrie, thadetrish. internal temperature and pressure information monitored by the
temperature

5 7. The arctic ship according to claim 2, further comprising a heat blower

provided inside the derrick to heat air in order for effective ventilation.

8. The arctic ship according to claim 2, wherein,
a supply fan is installed in the supply unit,
10 an exhaust fan is installed in the exhaust unit, and
the operating speeds of the supply fan and the exhaust fan are changed depending

on temperature of the outside air.

0. The arctic ship according to claim 2, further comprising:
15 a duct through which the outside air supplied by the supply unit is transferred to
the derrick or the moonpool; and
a wire mesh provided at an end of the duct which is coupled to the derrick or the

moonpool.

20 10.  The arctic ship according to claim 1, wherein the air supply/exhaust device
comprises a damper unit installed in at least one side of the derrick to selectively supply

air to the inside of the derrick or exhaust air from the inside of the derrick.

11.  The arctic ship according to claim 10, wherein the damper unit comprises:
25 one or more communication ducts communicating an outer space of the derrick
with an inner space of the derrick; and
one or more open/close dampers coupled to the communication ducts to open or

close the communication ducts.
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20sensors and the pressure sensors.  15. The arctic ship according to claim 14, wherein the
temperature sensors comprise: a first temperature sensor installed at an upper portion of the derrick;
25a second temperature sensor installed at a middle portion of the derrick; and a third temperature
sensor installed at a lower portion of the derrick. 16. The arctic ship according to claim 15, further
comprising: an exhaust unit disposed in an upper inner side of the derrick; and a fingerboard disposed
across a middle inner portion of the derrick, wherein the first temperature sensor is disposed adjacent

to the exhaust unjt, the second temperature sensor is disposed above the fingerboard, and 5the third
temperature seng%r is@%p%%%%l%ﬁ%gﬁﬁr lﬁiﬁgtgr 85%1 ‘fﬁ%@ﬁéﬁ?&?ﬂsmﬁ. The arctic ship according

to claim 1, furthey £QUARHSING-A SraWR-RIQHE SETaN igpeparck abahpRLBAIRR, ahthe enclosed
derrick such that a crown block is installed and an installation workspace is formed thereinside,

10wherein the aimsopphivshatrstpiavicstdmpriseban exhadghaniteshicitelledustaipidor the inside
Kk, and the air su pléf/exhatﬁ{.device.is installed in the crawn block section u%h that the
e t

of the derri%?
installation orﬁgﬂgl&%ﬂé% uritégted’ h%lei?gﬁ%r.smcemg}%eg 6“t‘“igughi?jnaceél rding ‘claim 17,
furthes comprising:: d2 S URRIYHHME SURRIYGERO1tsIdRRIN tR the.delick or the moonpool; and

13.  The arctic ship according to claim 11, further comprising:
a control unit controlling the opening/closing operation of the open/close damper;
and |
10 a fingerboard provided in an upper inner side of the derrick, wherein the damper

unit is disposed under the fingerboard.

14,  The arctic ship according to claim 2 , further comprising:
one or more temperature sensors installed in the inside of the derrick to monitor an
15  internal temperature of the derrick;
one or more pressure sensors installed in the inside of the moonpool to monitor an
internal pressure of the moonpool; and
a control unit controlling the operations of the supply unit and the exhaust unit,
based on internal temperature and pressure information monitored by the temperature

20  sensors and the pressure sensors.

15.  The arctic ship according to claim 14, wherein the temperature sensors
comprise:
a first temperature sensor installed at an upper portion of the derrick;
25 a second temperature sensor installed at a middle portion of the derrick; and

a third temperature sensor installed at a lower portion of the derrick.

16.  The arctic ship according to claim 15, further comprising:

27



open/close valves installed in the exhaust unit and the supply unit to selectively allow an outside air
flow. 19. The arctic ship according to claim 18, wherein the width of the crown block 20section is
gradually widened upwardly, and the width of the installation workspace is gradually widened
upwardly. 20. The arctic ship according to claim 19, wherein a pair of inclined planes are
symmetrically formed on both sides of the crown block section, such that an upper 25circumference of
the crown block section is formed to be wider than a lower circumference thereof

an exhaust unit disposed in an upper inner side of the derrick; and

a fingerboard disposed across a middle inner portion of the derrick,

wherein the first temperature sensor is disposed adjacent to the exhaust unit,
the second temperature sensor is disposed above the fingerboard, and

5 the third temperature sensor is disposed under the fingerboard of the derrick.

17.  The arctic ship according to claim 1, further comprising a crown block
section disposed at an upper portion of the enclosed derrick such that a crown block is
installed and an installation workspace 1s formed thereinside,

10 wherein the air supply/exhaust device comprises an exhaust unit which exhausts
air from the inside of the derrick, and the air supply/exhaust device is installed in the

crown block section such that the installation workspace communicates with the exterior.

18.  The arctic ship according to claim 17, further comprising:
15 a supply unit supplying the outside air to the derrick or the moonpool; and
open/close valves installed in the exhauost unit and the supply unit to selectively

allow an outside air flow.

19.  The arctic ship according to claim 18, wherein the width of the crown block
20  section is gradually widened upwardly, and the width of the installation workspace 1s

gradually widened upwardly.

20.  The arctic ship according to claim 19, wherein a pair of inclined planes are
symmetrically formed on both sides of the crown block section, such that an upper
25  circumference of the crown block section is formed to be wider than a lower

circumference thereof.
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