DAMPER STRUCTURE FOR A SEALED DERRICK CROSS-REFERENCE(S) TO RELATED
APPLICATION This application claims priority of Korean Patent Application No. 10-2010-
50109026, filed on November 4, 2010, in the Korean Intellectual Property Office, which is hereby
incorporated by reference in its entirety. BACKGROUND OF THE INVENTION 10Field of the Invention
The present invention relates to a damper structure, and more particularly, to a damper structure for
an enclosed derrick, which can constantly compensate and maintain a pressure of an inner space of

an enclosed derrick structurg AhaiPesCHRIENCHNRIRPIBIEA Al A LEN BERRECRPID 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. For this reason, %ﬁﬁﬁtion has recently been paid to develogment of small 20 marginal

fields or deep-sea oil fi ﬁ%‘éﬁ% REELALED SR &8 omic feasibility.
Therefore, with thgideysinpiment Qifaﬁﬁ§hg%%rg#"i5‘9 I@&QQ}ﬂ%ﬁ&e&fi'@?iﬁJ&ﬁ&%’in1‘&%9@1””9

equipment suitable for development of such oil fields have been developed. In a conventional offshore
drilling, rig 8hi98 8y, fited oyl platiband, RN 6, becehe2B onaimlintsdbativehidveanybeffeyechahly by
tugboats and are anchored at osi%ion on the sea using a mooring gear to conduct an oil drilling
operation. h 1&& Pftlﬁ}‘é(g%?rﬁﬁﬁi VeF TR B S AT EFARS have been developed and used for offshore
drilling. The drill ships are provided with advanced drilling equipments and have structures similar to
typical

P BACKGROUND OF THE INVENTION

10 Field of the Invention
The present invention relates to a damper structure, and more particularly, to a
damper structure for an enclosed derrick, which can constantly compensate and maintain

a pressure of an inner space of an enclosed derrick structure.

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.
For this reason, much attention has recently been paid to development of small
20 | 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.
In a conventional offshore drilling, rig ships or fixed type platforms have been
25 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. Meanwhile, a moonpool is formed at the center of a
rig ship, a fixed type platfolin 5 or a drill ship, such that a riser or a drill pipe is vertically movable
through the moonpool. In addition, a derrick in which a variety of drilling equipments are integrated is
installed on a deck. SUMMARY OF THE INVENTION 10An aspect of the present invention is directed

to a dampeg UG eHAr #ByeORlaRgk.dptsk Whigh carie BevBly FompaRsAlg CLRfiS LA negative

pressure or a positive pressure generated within an enclosed derrick and a moonpool due to influence
of waves ot tHequentipoob Weanwhile:, ifoordevdioporting 6f mastirahregmatcéslids extremety cold
regions 15 such as gions, arctic, rig ships, fixed type arctic platforms, and arctic ships such as

rctic re .
arctic drill §I‘?ﬁbs§rﬂg\9§ Wé@?ﬁﬁtﬁlﬁ‘é’ﬁ’éﬁ WO RHESS TR RY BE B HENBLISH T Hekefifosed area in
almost all zonesyR.ardgsito PrRYERbIREZIRGR SXIRMEKIV ISMRaIRIIe SIMIARTENEARd ensure

the smooth operation of equipments and crews' safety. 20In particular, a derrick'and a moonpool of an
arctic ship are énitldugdsvcbrdet saisentmct thilpipeds vigthets modablorkersighlbeanologediderrick and

the enclosed moonpool may be in talhed to communicate with each other.  Meanwhile, due to
influence O%rg géoﬁa%é?éﬁ%lﬂ%ﬁ@d ANBIEN S BRE FISEMpERE ﬁrﬁéﬁﬁﬁ{f’é@ﬁr@s@ﬁ@%ﬁi a positive
pressure may.Rr@enerated in the inner space 25 of the moonpool and the inner space of the derrick

communicating with the moonpool. Therefore, there is a need for protecting equipments, workers, and
working conditions inside the derrick and the moonpool from the negative pressure or the positive

pressure. According to an embodigmktﬁ% %%sleﬁtdqxgvnﬁ%ni‘ Iab?\j';\mper structure for an

10 An aspect of the present invention is directed to a damper structure for an enclosed
derrick, which can effectively compensate or offset a negative pressure or a positive
pressure generated within an enclosed derrick and a moonpool due to influence of waves
on the moonpool.

Meanwhile, in order for drilling of natural resources in extremely cold regions

15 such as arctic regions, arctic rig ships, fixed type arctic platforms, and arctic ships such
as arctic drill ships have been built. Such arctic ships may be constructed to have an
enclosed area in almost all zomes in order to prevent freezing in extremely low
temperature environments and ensure the smooth operation of equipments and crews’
safety.

20 In particular, a derrick and a moonpool of an arctic ship are enclosed in order to
protect internal equipments and workers. The enclosed derrick and the enclosed
moonpool may be installed to communicate with each other.

Meanwhile, due to influence of waves fransferred through an opening of the
moonpool, a negative pressure or a positive pressure may be generated in the inner space

25  of the moonpool and the inner space of the derrick communicating with the moonpool.
Therefore, there is a need for pf(.)t.écting equipments, workers, and working conditions
inside the derrick and the moonpool from the negative pressure or the positive pressure.

According to an embodiment of the present invention, a damper structure for an



enclosed derrick includes: one or more communication ducts installed in a side of the enclosed derrick;
and one or more open/close dampers coupled to the communication ducts to open or close the
communication ducts, whereby air is selectively supplied to or exhausted from the enclosed derrick.
50ne end of the communication duct may communicate with an outer space of the enclosed derrick,
and a first mesh may be installed at the end of the communication duct. = The other end of the
communication duct may communicate with an inner space of the inner space of the enclosed derrick,

a second meshEARLE dRSkIGEAL e Shefeodphihe cABMAURICAIARAHES ANd the Qrapiclose

damper may be installed between the 10other end of the communication duct and the second mesh.
The dampemnstosedudernvy fundhardmeludlera cpntidbsnid soptiollingithel opehingichosimgeaperation of the
open/close dam;er. he communication duct %%ginclude: a curved duct having one end which is

T (
inclined doRTARLEAY FortSie SR TIHHSH BUEF SpAOS SPIETNIHSEH ab IR 18 95 which a

first mesh iginsialled; andha pensttatipn dyct installed in a sidewall of the enclosed derrick, the
penetration duct having one end which is coupled to the other end of the curved duct, and the other

end abwhich a sévermidnesthéscimstalietambrebisy ity pematrationtcudticementatisptes withean inner
space of the enclosed dﬁ(rrick Aécordin toa otheréﬂggodiment off;he present invention, a damper

structure 28 HERTASE R AL BB HEIFR SREEED i HEeT of PR SERsBStuct
communicably cauplgghip énlPwernRuiamahibaisnclases devic-antadampan uniidnsialied in at

least one side of the enclosed derrick to selectively supply air to the inside of the enclosed derrick or
exhaust airofotbkherowtsigecefthéhe rolosecddbarioik, B cah pershnitan b inciatied an¢horathere

communicatign ducts installed in a 25 side of the enclosed derrick to communicate an outer space of
tho enclos bRt R ARG et Q1S SHEHKERF BETER: S8 DR AT BBl ditse vaos

coupied to hecornpEHcaliRIMAs HO-ORRRY MRS s:tha sarpmunication ducts. A fingerboard may be
disposed in an upper inside of the enclosed derrick, and the damper unit may be disposed under the

fingerboard. The damper structure may further include a control unit controlling the
| opening/closing operation of the open/close damper.
The communication duct may include: a curved duct having one end which is
inclined downward and communicates with an outer space of the enclosed derrick and at
15 which a first mesh is installed; and a penetration duct installed in a sidewall of the
enclosed derrick, the penetration duct having one end which is coupled to the other end
of the curved duct, and the other end at which a second mesh is installed, whereby the
penetration duct communicates with an inner space of the enclosed derrick.
According to another embodiment of the present invention, a damper structure
20 includes: an enclosed derrick disposed on a drill floor of a ship; a moonpool
communicably coupled to a lower portion of the enclosed desrick; and a damper unit
installed i at least one side of the enclosed derrick to selectively supply air to the inside
of the enclosed derrick or exhaust air to the outside of the enclosed derrick.
The damper unit may include: one or more communication ducts installed in a
25  side of the enclosed derrick to communicate an outer space of the enclosed derrick with
an inner space of the enclosed derrick; and one or more open/close valves coupled to the
communication duets to open or close the communication ducts.

A fingerboard may be disposed in an upper inside of the enclosed derrick, and the



According to another embodiment of the present invention, a damper structure for an enclosed derrick
communicating with a moonpool includes: a damper unit selectively supplying air to the inside of the
enclosed derrick or exhausting air to the outside of the enclosed derrick in order to compensate or
offset a positive pressure or a negative pressure which is generated in the moonpool by influence of
waves. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a schematic view illustrating an
enclosed derrick structure and a damper 10unit installed therein according to an embodiment of the

present inv&gﬁg&. Lﬁﬁqsm%}isbélgi %g%yégﬁglﬂﬁg%ggrg)e connection of a moonpool and a duct.

<Reference Numerals> 10: enclosed derrickl5: moonpool 17, 19: first and second enclosed
tunnels30. dampéremitii® 3d aficshenestiddimenied theqi8S&rtonveninicatichadpet34usecoric-mesh 35:
ESCRIPTION OF EXEMPLARY EMBODIMENTS

open/close damper37: control unit DETAILED,
20Exempldfy GBS rﬂmﬁﬁgﬁﬁgﬁwﬁﬁo‘ﬁ%ﬂ%@d@%‘é‘i‘i‘ﬁ%d%iﬁ*@@eﬁw“&éttéﬂl%ﬁﬁ%ference to
the accome(??ﬁmag@wm% insifid @GPk ARA S UlH3UR8 N EREIASEAASITICKRITYEYER Bpthe damper

unit installed therein according to an embodiment of the present invention.
5  enclosed derrick in order to compensate or offset a positive pressure or a negative

pressure which 1s generated in the moonpool by influence of waves,

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic view illustratinrg an enclosed derrick structure and a damper
10 unit installed therein according to an embodiment of the present invention.
FIG. 2 1s an enlarged view illustrating the connection of a moonpool and a duct.
<Reference Numerals>
10: enclosed derrick 15: moonpool

17, 19: first and second enclosed tunnels  30: damper unit

15 31: first mesh 32: curved duct
33: communication duct 34: second mesh
35: open/close damper 37: control unit

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
20 Exemplary embodiments of the present invention will be described below in detail
with reference to the accompanying drawings.
FIGS. 1 and 2 illustrate an enclosed derrick structure and a damper unit installed
therein according to an embodiment of the present invention.
As illustrated in FIGS. 1 and 2, the enclosed derrick structure according to the
25  embodiment of the present invention includes an enclosed derrick 10 installed in a ship,
and an enclosed moonpool 15 coupled to a lower portion of the enclosed derrick 10.
The enclosed derrick 10 has a first inner space 10a, and the enclosed moonpool 15

has a second mmner space 15a. The first inner space 10a and the second inner space 15a



As illustrated in FIGS. 1 and 2, the enclosed derrick structure according to the 25embodiment of the
present invention includes an enclosed derrick 10 installed in a ship, and an enclosed moonpool 15
coupled to a lower portion of the enclosed derrick 10.  The enclosed derrick 10 has a first inner
space 10a, and the enclosed moonpool 15 has a second inner space 15a. The first inner space 10a
and the second inner space 15a are coupled to communicate with each other. The enclosed derrick
10 is disposed on a drill floor 11 of the ship, and the enclosed moonpool 15 is disposed under the drill

floor 11. An.auisryall @f dhesaslesedsiarigkn Qg foluind ip anenalgsed siucie aada first and

second enclosed tunnels 17 and 19 are provided in a side of the enclosed derrick 10. Openings are
formed at tthelefidsrofitivd firsshipd secthed:eriokzsea dunpedd 17 iarispOscsuahithrahequipriient such as a
riser can be passed therethrough.  Meanwhile, an inlet/output port 15b is formed at a lower portion
of the moonpool 15, and seawater wave may be transferred through the inlet/output port 15b. Due to

the 10 influence Qf Wanesy AXEESRL/ eRAMRHVERIERSH 6 0LRASHIYS RIeSRISMa:Regengiated in the

first and second inner spaces 10a and 15a.- Therefore, one or more damper units 30 are installed in
at least ondisitendfstiversholebsddamicks 10, 8iddé aic iprsvpisiied tostiedis dnacgeldfednicthelfirst inner

space 10a by the damper unit 30, it is possible to.compensate or offset the excessive negative 15
pressure of@osﬁ@g%?gggﬁ?goégﬁgr%é%eiﬁ"@%% eaft#étfé‘go’?ﬁff‘m sPelosed anslshd T%gmﬁhus, the
pressures gﬁéﬁql{&&%@ml%ﬁggggghi@ggqgg@g%g@gam haLan,hg, constantly maintained, thereby

safely protecting internal equipments, workers, and working conditions. The damper unit 30 includes
one or more convfranichtlonadusctstivhipht peinstaie 20 cihad sidevef toetiencidshe empkd0 and

communicate th ouafer space of the enclos d_d rrick 1Q with the inner spac? f the enclosed d_errick
70 As one SxAMHTE AN L AT Ao UL IS A VEAF LRSS s 3 aralQhE FelRtration duct
33. Am opep/HRsRJMPR SR IsIAllsebini e, RUNEE Ui sit RN d0GRERSI B QRO S 30
selectively open or close the curved duct 32 and the penetration duct 33.
the first and second inner spaces 10a and 15a.
Therefore, one or more damper units 30 are installed in at least one side of the
enclosed derrick 10. Since air is supplied to or discharged from the first inner space
10a by the damper unit 30, it is possible to compensate or offset the excessive negative
15 pressure or positive pressure generated in the first and second inner spaces 10a and 15a.
Thus, the pressures of the first and second inner spaces 10a and 15a can be constantly
maintained, thereby safely protecting internal equipments, workers, and working
conditions.
The damper unit 30 includes one or more communication ducts which are installed
20 in a side of the enclosed derrick 10 and communicate the outer space of the enclosed
derrick 10 with the inner space of the enclosed derrick 10. As one example, the
communication duct includes a curved duct 32 and a straight penetration duct 33. An
open/close damper 34 is installed in the curved duct 32 and the penetration duct 33 to
selectively open or close the curved duct 32 and the penetration duct 33.
25 In particular, the damper unit 30 may be disposed under a fingerboard 16, such
that the operation of compensating and offsetting the pressures of the first and second

inner spaces 10a and 15a 1s effectively performed.

One end of the curved duct 32 is inclined downward and communicates with the



25In particular, the damper unit 30 may be disposed under a fingerboard 16, such that the operation of
compensating and offsetting the pressures of the first and second inner spaces 10a and 15a is
effectively performed. One end of the curved duct 32 is inclined downward and communicates with the
outer space of the enclosed derrick 10, and a first mesh 31 is installed at the end of the curved duct
32. The other end of the penetration duct 33 communicates with the first inner space 10a, and a
second mesh 34 is installed at the other end of the penetration duct 33. An open/close valve 35 is

installed bejiaes iae oifeE eAdALING:RRACTRIAN & MGt A o SeanadimBRNAd T g frst and
S

second meshes 31 and 34 can minimize the inflow of external particles. It is preferable that the
penetratiorwwet 3Biis 3duplBaktothive otther énel intteationsddat it Sanmmditaepenidtratiofirstuct 33 is

fixed to the sidewall of the enclosed derrick 10. 10\Whe excessive positive pressure (more than 25
Pay and an BRSeUEIGR Wb Ao eSS i G s G BT SR B e enciosec
derrick 10, 4hg @en/ﬁh@%%mrmgy %%W%W&?P&MH%HM@B@HIQM&?A%W order to

offset the excessive positive or negative pressure of the enclosed derrick. In addition, the open/close
dampér 35durdy bestlbetiveindlosst 3 blodikedirsinfidretonidenssbat of ariblifecan othemermergency.
A control upit 37.is installed in one.sjde of the enclosed derrick 10 to control the opening/closing
operation 3?%8%%‘%19%%&%1@1%%% The control unit 37 may be installed in the first and second

enclosed tunnelg;1;£ ekd3n1EN® oMol Ao edaetsaniinteinakares sk atate.ahthe aprclosed
derrick 10 in real time and controls the 20 opening/closing operation of the open/close damper 35

manually ovvanedndatitally. andiserpaneiestionedsontrdl tnifi 8 naylsosidomte iidrnainmlesslire of the

enclosed d rricﬁ(]@ by supplying air to the inside of the enclosed derrick 10 or exhausting air to the
outside of tH&"Efic

Sed derrick 10. According to the embodiments of the present invention, the

negatiye pressurgpén 2a theResiER RressHRenemirdinihes englased:feriek:le aaehthie moonpool
15 due to influence of waves transferred to the moonpool 15 can be effectively compensated or offset,
thereby safelpprstétamdhiaternalReguipnesnsatwdrietbandidorkdribeconditisdsderside e taclosed
derrick 10 38%52%@ i p%9|3]55 may be opened or closed manually or automatically in order to
offset the excessive positive or negative. pressure of the enclosed derrick. In addition,
the open/close damper 35 may be selectively closed to block an air flow in the event of a
15 fire or other emergency.
A control unit 37 is installed in one side of the enclosed derrick 10 to control the
opening/closing operation of the open/close damper 35. The control unit 37 may be
installed in the first and second enclosed tunnels 17 and 19.  The control unit 37 detects
an internal pressure state of the enclosed derrick 10 in real time and controls the
20 opening/closing operation of the open/close dampef 35 manﬁally or automatically. In
this manner, the control unit 37 may control the internal pressure of the enclosed derrick
10 by supplying air to the inside of the enclosed derrick 10 or exhausting air to the
outside of the enclosed derrick 10.
According to the embodiments of the present invention, the negative pressure 61’
25  the positive pressure generated in the enclosed derrick 10 and the moonpool 15 due to
influence of waves transferred to the moonpool 15 can be effectively compensated or

offset, thereby safely protecting internal equipments, workers and working conditions

inside the enclosed derrick 10 and the moonpool 15.



Furthermore, the downwardly curved duct 32 and the first and second meshes 31 and 34 can minimize
the inflow of external rainwater or foreign particles.  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 5changes and modifications may be made without departing from the spirit and
scope of the invention as defined in the following claims. WHAT IS CLAIMED IS: 1. A damper
structure for an enclosed derrick, comprising: one or more communication ducts installed in a side of
the enclosed defrghs ahi2, RE RLMRIEAPENCIGPAARTRSEIALRIEY Iadhe A mubicatign ducts to
open or close the communication ducts, whereby air is selectively supplied to or exhausted from the
enclosed dentidk. @n Theidampbe stilcturd @ceoraing e aiaine Towiperpimtahe.end of the
10communication duct communicates with an outer space of the enclosed derrick, and a first mesh is

installed at the eNd'bFf tE FBRAMTRELHYh R RTesent AvERE Lt br ek et sb Bo SIS Gaim 2,
wherein the,qfeg fthaf dh®odiments, it will be apparent to those skilled in the art that various

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

the invention as defined in the following claims.



communication duct communicates with an inner space of the enclosed derrick, a second 15mesh is
installed at the other end of the communication duct, and the open/close damper is installed between
the other end of the communication duct and the second mesh. 4. The damper structure according
to claim 1, further comprising a control unit controlling the opening/closing operation of the open/close
damper. 20 5. The damper structure according to claim 1, wherein the communication duct
comprises:  a curved duct having one end which is inclined downward and communicates with an
outer spacexgi iFerRNE§Ysk and at which a first mesh is installed; and 25 a penetration duct
installed in a sidewall of the enclosed derrick, the penetration duct having one end which is coupled to
the other end of the curved duct, and the other end at which a second mesh is installed, whereby the
penetration duct communicates with an inner space of the enclosed derrick. 6. A damper structure

comprising: an ehcIosé&ﬂ@??@ﬁﬁ&%ﬂ:&@%@&%ﬂSﬁé&em%}(sﬁ?ﬁ?%%npool communicably coupled
to a lower portioR,f $he,eRCIBFEH AGEHGE: 3ts installed in a side of the enclosed derrick; and

5 one or more open/close dampers coupled to the communication ducts to open or’
close the communication ducts, whereby atr is selectively supplied to or exhausted from

the enclosed derrick.

2. The damper structure according to claim 1, wherein one end of the
10 communication duct communicates with an outer space of the enclosed derrick, and a

first mesh is installed at the end of the communication duct.

3. The damper structure according to claim 2, wherein the other end of the
communication duct communicates with an inner space of the enclosed derrick, a second
15 mesh is installed at the other end of the communication duct, and the open/close damper

i$ installed between the other end of the communication duct and the second mesh.

4. The damper structure according to claim 1, further comprising a control unit

controlling the opening/closing operation of the open/close damper.

20
5. The damper structure according to claim 1, wherein the communication
duct comprises:
a curved duct having one end which is inclined downward and communicates with
an outer space of the enclosed derrick and at which a first mesh is installed; and
25 a penetration duct installed in a sidewall of the enclosed derrick, the penetration

duct having one end which is coupled to the other end of the curved duct, and the other
end at which a second mesh is installed, whereby the penetration duct communicates

with an inner space of the enclosed derrick.



5 a damper unit installed in at least one side of the enclosed derrick to selectively supply air to the
inside of the enclosed derrick or exhaust air to the outside of the enclosed derrick. 7. The damper
structure according to claim 6, wherein the damper unit 10comprises: one or more communication
ducts installed in a side of the enclosed derrick to communicate an outer space of the enclosed derrick
with an inner space of the enclosed derrick; and one or more open/close valves coupled to the
communication ducts to open or 15close the communication ducts. 8. The damper structure
according to claim 6, wherein a fingerboard is disposed in an upper inside of the enclosed derrick, and
the damper unit is disposed under the fingerboard. 20 9. A damper structure for an enclosed derrick
communicating With aAntompoaciireomprisimgprisirzdamper unit selectively supplying air to the inside of
the enclosed derrick or exhausting air to the outside of the enclosed derrick in order to compensate or

offset a 25positi8 FrESErsrich dRivedaadiing ArRER e §BRerated in the moonpool by influence of

waves. a moonpool communicably coupled to a lower portion of the enclosed derrick; and

5 a damper unit installed in at least one side of the enclosed derrick to selectively
supply air to the inside of the enclosed derrick or exhaust air to the outside of the

enclosed derrick.

7. The damper structure according to claim 6, wherein the damper unit
10 comprises:
one or more communication ducts installed in a side of the enclosed derrick to
communicate an outer space of the enclosed derrick with an inner space of the enclosed
derrick; and
one or more open/close valves coupled to the communication ducts to open or

15 close the communication ducts.

8. The damper structure according to claim 6, wherein a fingerboard is
disposed in an upper inside of the enclosed derrick, and the damper unit is disposed
under the fingerboard.

20

9. A damper structure for an enclosed derrick communicating with a
moonpool, comprising:

a damper unit selectively supplying air to the inside of the enclosed derrick or
exhausting air to the outside of the enclosed derrick in order to compensate or offset a

25  positive pressure or a negative pressure which is generated in the moonpool by iﬁﬂuence

of waves.



