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MARINE STEAM TURBINE MODULE STRUCTURE

TECHNICAL FIELD
[0001] The present disclosure relates to a marite&ans turbine module structure

including a steam turbine, a generator, and a cwate

BACKGROUND ART

[0002] Main components necessary for a power géoeréacility using a steam turbine
includes, for instance, a steam turbine, a gener@abol a condenser. For installation of these
components, generally, the steam turbine and thergtor are disposed on a common base,
and the condenser is disposed below the steamnéurbiFor instance, the condenser is
independently arranged below a steam turbine floor.

[0003] Such a steam turbine power generator ic&jlyi mounted on a LNP (liquefied
Natural Gas) carrier or a container ship and itllegl in an engine room by the above layout.
[0004] On the other hand, in recent years, themnigcreasing demand for mounting the
steam turbine power generator on a deck of a shiithough depending on the type of ships,
many apparatuses are generally mounted on the afeekship. Thus, installment of the
steam turbine power generator facility needs tsitmplified, as well as the other apparatuses,
to be mounted on the deck of a ship.

[0005] In the steam turbine power generator in aveational land power generation
plant, a technique for packaging a steam turbineepayeneration facility and a boiler is
suggested to reduce an installation space (refePatent Document 1). In the power
generation plant disclosed in Patent Documentel sthkam turbine power generation facility
(steam turbine, generator, condenser) is disposedroupper part of a base made of a
structural steel plate reinforced with a steel feamnd the boiler is disposed on a lower part

of the base made of a structural steel plate iackgged manner.
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Patent Literature
[0006]
Patent Document 1: JP2003-106110A

SUMMARY

Problems to be Solved

[0007] However, in the power generation plant dised in Patent Document 1, the steam
turbine and the condenser are disposed on the papeof the base made of a structural steel
plate. Accordingly, this technique cannot be addpio a downward exhaust type steam
turbine commonly used in a marine steam turbine orddver, in the power generation plant
disclosed in Patent Document 1, the boiler is disdoon the lower part of the base made of a
structural steel plate. Unfortunately, in the marsteam turbine power generation facility,
the boiler is often disposed in a different positioom the steam turbine facility disposed on
the deck; thus, the power generation plant disdasd?atent Document 1 cannot be adopted
to this kind of power generation plant.

[0008] The present invention was made under th@abonditions in the related art, and
an object of at least one embodiment of the presemeintion is to provide a marine steam
turbine module structure which simplifies instatiat on a deck of a ship of a steam turbine

power generation facility.

Solution to the Problems

[0009] (1) A marine steam turbine module structareording at least one embodiment of
the present invention is a marine steam turbineuteostructure mounted on a deck of a ship,
the structure comprising: a steam turbine; a geoerdriven by the steam turbine; a

condenser for condensing steam discharged downfn@rdthe steam turbine; and a base on
which the steam turbine, the generator, and thdemser are disposed, wherein the base has a
two-floor structure including an upper plate anidwer plate, and wherein the steam turbine

and the generator are disposed on the upper pladethe condenser is disposed on the lower
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plate so that the steam turbine, the generatocdhdenser, and the base are modularized.
[0010] In the marine steam turbine module structlgscribed in the above (1), the steam
turbine and the generator are disposed on the ygbgeer of the base with a two-floor structure,
and the condenser is disposed on the lower plateeobase. When the steam turbine and
the generator are disposed on the upper plateedbdlse, a connection structure between the
steam turbine and the generator can be simplifiad;when the condenser is disposed on the
lower plate of the base, steam discharged belovstdem turbine can be condensed by the
condenser. Thereby, it is possible to put thensteabine, the generator, and the condenser,
which are main components of the steam turbine p@eeeration facility, into the single
base to be modularized as the steam turbine posvesrgtion facility. Thus, it is possible to
achieve the marine steam turbine module structtwehwsimplifies installation on the deck of
the ship of the steam turbine power generationitiaci

[0011] (2) In some embodiments, in the marine staamne module structure described
in the above (1), the condenser is disposed ofother plate so that a longitudinal direction
of the condenser follows an axial direction of siteam turbine.

[0012] In the embodiment described in the above (R)is possible to reduce an
installation area of the base in a plan view, camgavith a case where the condenser is
disposed so that the longitudinal direction of ttendenser is perpendicular to the axial
direction of the steam turbine. Thus, it is poesito reduce an installation space of the
marine steam turbine facility installed on the detkhe ship.

[0013] (3) In some embodiments, in the marine staamne module structure described
in the above (2), the generator is disposed orugper plate so that an axial direction of a
rotational shaft of the generator is parallel te #xial direction of the steam turbine, and a
body of the steam turbine is disposed in a firdegiegion, and a body of the generator is
disposed in a second-side region, where the fidst+®gion is on a first side, and the second-
side region is on an opposite second side of aWimeh passes through a central position of
the upper plate in the axial direction of the steanbine and which is perpendicular to the

axial direction of the steam turbine.
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[0014] In the embodiment described in the above i(8)a plan view, the generator is
oriented along the longitudinal direction of theash turbine. Thus, it is possible to reduce a
width between an end of the steam turbine on & dide in the transverse direction and an
end of the generator on a second side in the teass\wirection. Although the steam turbine
and the generator are heavy, when the body oftdarsturbine is disposed in the first-side
region of the line passing through the central tpwsiof the upper plate while the generator is
disposed in the second-side region, it becomestedsglance the weight of the steam turbine
and the generator across the central positioneofifiper plate. Thus, it is possible to bring
the center of gravity of the entire marine stearbitie module structure closer to the central
position of the upper plate in a plan view, andisit possible to improve installment
performance when the marine steam turbine moduletste is lifted and mounted on the
deck of the ship.

[0015] (4) In some embodiments, in the marine staamne module structure described
in the above (3), a turbine shaft of the steamimerland the rotational shaft of the generator
are coupled via a speed-reduction device, and abic@u center of gravity obtained by
combining respective centers of gravity of the stearbine, the generator, and the speed-
reduction device is located in the second-sideore¢f?2).

[0016] The body of the condenser is disposed belosv body of the steam turbine.
Accordingly, the center of gravity on the lowertplaide of the base is located in the first-side
region where the body of the steam turbine is disdpwith respect to the central position of
the upper plate. For this reason, if the combicextter on the upper plate side is located in
the first-side region, the center of gravity of #i@ire marine steam turbine module structure
is biased on the first side with respect to there¢iposition of the upper plate, in association
with the center of gravity of the condenser. Iawiof this, when the combined center of
gravity on the upper plate side is located in theosd-side region as in the embodiment
described in the above (4), it is possible to pnéless of weight balance of the entire marine
steam turbine module structure.

[0017] (5) In some embodiments, the marine steatirtea module structure described in
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any one of the above (2) to (4) further compriseseam inlet duct for introducing steam
discharged from a steam discharge port of the stadnme to a steam inlet of the condenser,
wherein an inlet of the steam inlet duct has a sheith a longitudinal direction perpendicular
to the axial direction of the steam turbine, ancereim an outlet of the steam inlet duct has a
circular shape.

[0018] In the embodiment described in the above Wben the steam discharge port of
the steam turbine extends perpendicular to thel akiaction of the steam turbine, the
longitudinal direction of the outlet of the steanmiet duct coincides with that of the steam
discharge port of the steam turbine. This enabifessteam discharged from the steam
discharge port to smoothly flow into the inlet dietsteam inlet duct. Further, when the
outlet of the steam inlet duct is circular, it isspible to improve workability when the outlet
is connected to a connection duct to the condenser.

[0019] (6) In some embodiments, the marine steatirtea module structure described in
the above (5) further comprises a connection doichecting the outlet of the steam inlet duct
to the steam inlet of the condenser, wherein theection duct is expandable in an axial
direction and in a radial direction of the connectduct.

[0020] The temperature of the steam discharged tt@rsteam turbine varies depending
on operation conditions of the steam turbine. Hantthe steam turbine can vibrate
depending on operation conditions of the steamiriarb In view of this, in the embodiment
described in the above (6), the connection ductlwig expandable in the axial direction and
in the radial direction is disposed between thamaténlet duct and the condenser. Thereby,
it is possible to absorb expansion and contraaiicthe steam inlet duct in the axial direction
due to temperature change of the steam by the ctianeduct, and it is also possible to
absorb vibration from the steam turbine by the eation duct.

[0021] (7) In some embodiments, the marine steaftirtea module structure described in
any one of the above (1) to (6) further comprisafamd condenser for condensing gland
steam of the steam turbine, wherein the gland awetas disposed on the upper plate so that

a longitudinal direction of the gland condenselofek an axial direction of the steam turbine.
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[0022] In the embodiment described in the abovetf® gland condenser is disposed on
the upper plate so that the longitudinal directainthe gland condenser follows the axial
direction of the steam turbine in a plan view. B, it is possible to arrange the gland
condenser along the longitudinal direction of thieam turbine. Thus, it is possible to
reduce a width between an end of the steam turbim¢he second side in the transverse
direction and an end of the gland condenser offii$teside in the transverse direction, and it

is possible to reduce an installation area of dmseb

Advantageous Effects
[0023] According to at least one embodiment ofhesent invention, there is provided a
marine steam turbine module structure which singdifnstallation on a deck of a ship of a

steam turbine power generation facility.

BRIEF DESCRIPTION OF DRAWINGS
[0024] FIG. 1 is a front perspective view of a maristeam turbine module structure
according to an embodiment of the present invention

FIG. 2 is a back partial perspective view of a imarsteam turbine module structure
according to an embodiment of the present invention

FIG. 3 is a front view of a steam turbine moduleicture according to an embodiment
of the present invention.

FIG. 4 is a plan view of a marine steam turbinedote structure according to another
embodiment of the present invention.

FIG. 5 is a plan view of a marine steam turbinaelate structure, taken along line 1l1-1l
in FIG. 3.

FIG. 6A is a plan view of a steam inlet duct; FBR is a front view of the steam inlet
duct; FIG. 6C is a bottom view of the steam inlettiand FIG. 6D is a side view of the steam

inlet duct.
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DETAILED DESCRIPTION

[0025] Embodiments of the present invention willwnde described in detail with
reference to the accompanying drawings. It isnidésl, however, that unless particularly
identified, dimensions, materials, shapes, relapasitions and the like of components
described in the embodiments shall be interpresetustrative only and not intended to limit
the scope of the present invention. For instamee,expression of relative or absolute
arrangement such as “in a direction”, “along adion”, “parallel”, “orthogonal”, “centered”,
“concentric” and “coaxial” shall not be construesl iadicating only the arrangement in a
strict literal sense, but also includes a stateravilee arrangement is relatively displaced by a
tolerance, or by an angle or a distance wherelyy ossible to achieve the same function.

For instance, an expression of an equal state asitkame” “equal” and “uniform” shall not
be construed as indicating only the state in wihehfeature is strictly equal, but also includes
a state in which there is a tolerance or a diffeeethat can still achieve the same function.
Further, for instance, an expression of a shaph asca rectangular shape or a cylindrical
shape shall not be construed as only the geomigtrgteact shape, but also includes a shape
with unevenness or chamfered corners within thegeaim which the same effect can be
achieved. On the other hand, an expression suchca@sprise”, “include”, “have”,
“contain” and “constitute” are not intended to be&lasive of other components. Further, in
the description below, some the same features ssecmted with the same reference
numerals and not described again.

[0026] FIG. 1 is a front perspective view of a maristeam turbine module structure
according to an embodiment of the present inventidfiG. 2 is a back partial perspective
view of a marine steam turbine module structureating to an embodiment of the present
invention. FIG. 3 is a front view of a steam tmdimodule structure according to an
embodiment of the present invention. FIG. 4 islanpview of a marine steam turbine
module structure according to another embodimetiiefpresent invention. FIG. 5 is a plan
view of a marine steam turbine module structuresrtiaalong line IlI-11l in FIG. 3.

[0027] A marine steam turbine module structure &oeding to an embodiment of the
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present invention is a marine steam turbine modtriecture 1 mounted on a deck 70a of s
ship 70. As shown in FIGs. 1 and 2, the marinarsteurbine module structure 1 includes a
steam turbine 5, a generator 10 driven by the steabine 5, a condenser 15 configured to
condense steam discharged downward from the stedmimé 5, and a base 20 on which the
steam turbine 5, the generator 10, and the condébsare disposed.

[0028] The marine steam turbine module structureactording to the illustrated
embodiment may be used, for instance, in a stedom&ipower generation facility of a ship
such as FPSO (Floating Production, Storage ando#&ffhg system) or FLNG (Floating
LNG) ship.

[0029] The base 20 has a two-floor structure incigén upper plate 21 and a lower plate
23. Inthe illustrated embodiment, the base 20risied in a flame shape by combining steel
members. The base 20 is composed of a foundafioooBiposed of a plurality of steel
members 25 connected in a rectangle shape in avday a plurality of steel struts 32
connected to the foundation 30 and extending upveard steel beams 35 connected between
upper ends of the plurality of steel struts 32 hadng a rectangular shape in a plan view.
[0030] The lower plate 23, which is rectangularairplan view, is disposed inside the
foundation 30. The lower plate 23 is integrallynnected to the foundation 30. The upper
plate 21, which is rectangular in a plan view, ispdsed inside the steel beams 35. The
upper plate 21 is integrally connected to the pityraf steel beams 35. That is, the upper
plate 21 is disposed parallel to the lower platea®ve the lower plate 23.

[0031] The steel struts 32 are disposed at the doumers of the foundation 30 and also
disposed at positions on the foundation 30 alosgcitcumference at a certain distance.
Additionally, a reinforcement strut 37 for reinforg support of the upper plate 21 is
connected on one side in a transverse directidheofoundation, between a pair of steel struts
32 disposed on each of both longitudinal ends ef ftundation 30. A lower end of the
reinforcement strut 37 is connected to the fouwdatBO, and an upper end of the
reinforcement strut 37 is connected to the uppetepRl. Additionally, a plurality of

reinforcement struts 38 is further disposed on ltweer plate 23 on an inner side of the
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foundation 30 with respect to the steel struts Bpabed on both longitudinal ends of the
foundation 30, at a certain distance in a longitatdirection of the foundation 30.

[0032] Additionally, obliquely extending braces 88 disposed between the steel struts
32 which are circumferentially adjacent to eacteothetween the foundation 30 and the steel
beam 35. These braces 39 suppress deformatitie laise 20 due to horizontal load. The
base 20 has an opening 41 allowing the condenser ft&ss on both longitudinal sides. In
the illustrated embodiment, the opening 41 is surded by the steel strut 32, the
reinforcement strut 37, the foundation 30, and steel beam 35, in a side view along a
transverse direction of the base 20. The loweae#8 is so large that the condenser 15 can
be mounted thereon.

[0033] A projection 35a is formed at a base-lorgjital middle portion of the steel beam
35 on one side in the transverse direction, as showFIG. 4. The projection 35a has a
rectangular shape in a plan view. The upper pkteextends on an inner side of the
projection 35a. That is, the upper plate 21 hagxansion part 21a which extends at the
base-longitudinal middle portion on one side in titasverse direction. The extension part
21a has a rectangular shape whose longitudinadtairefollows the longitudinal direction of
the base in a plan view. The steel beam 35 forrttiegprojection 35a is supported via a
support strut 43 connected between the steel32rand the steel beam 35 which are adjacent
to each other (see FIG. 2). On an upper surfatikeeo$teel beam 35, a rail 45 is disposed so
as to surround the upper plate 21. On both lodgial ends of the base 20, a step 37
extending vertically is disposed. At the four amsof the foundation 30, a hanging plate 49
having a hole for hooking a hook, a rope, or tke is disposed.

[0034] As described above, the steam turbine 5thedyenerator 10 are disposed on the
upper plate 21, and the condenser 15 is disposeldeolower plate 23 of the base 20 with a
two-floor structure. When the steam turbine 5 #mel generator 10 are disposed on the
upper plate 21 of the base 20, the generator 1®eattiven by power of the steam turbine 5;
and when the condenser 15 is disposed on the lplade 23 of the base 20, the steam

discharged below the steam turbine 5 can be cordédng the condenser 15. Thereby, it is
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possible to put the steam turbine 5, the genefpiand the condenser 15, which are main
components of the steam turbine power generatioititya into the single base 20 to be
modularized as the steam turbine power genera#ioiity. Thus, it is possible to achieve
the marine steam turbine module structure 1 whictplfies installation on the deck 70a of
the ship 70 of the steam turbine power generagtoititfy.

[0035] In some embodiments, as shown in FIGs. and,5, the condenser 15 is disposed
on the lower plate 23 so that a longitudinal digctof the condenser 15 follows an axial
direction of the steam turbine 5. In the illustcitembodiment, the steam turbine 5 is
disposed on the left side with respect to a lomtyital direction on the upper plate 21 while
the axial direction of the steam turbine 5 is datdb the longitudinal direction of the upper
plate 21. Additionally, the condenser 15 is posiéid substantially directly under the steam
turbine 5 while the longitudinal direction of thermlenser 15 is parallel to the axial direction
of the steam turbine 5. The condenser 15 incladesndenser body 16 for condensing the
steam discharged from the steam turbine 5. Tolamgitudinal end of the condenser body
16, a cooling-water pipe 17, through which coolingter flows for cooling the steam, is
connected. The cooling-water pipe 17 is connetddtie longitudinal end of the condenser
body 16 on one side and extends toward a longidléind of the base 20 along a longitudinal
direction of the condenser 15 on an opposite side.

[0036] In this embodiment, since the condensersl8isposed on the lower plate 23 so
that the longitudinal direction of the condenserf@ows the axial direction of the steam
turbine 5, it is possible to reduce an installatiwea of the base 20 in a plan view, compared
with a case where the condenser 15 is disposedhatotiie longitudinal direction of the
condenser 15 is perpendicular to the axial directid the steam turbine 5. Thus, it is
possible to reduce an installation space of thamaateam turbine facility installed on the
deck 70a of the ship 70. Further, when the corefeS is parallel to a front-back direction
of the ship, it is possible to reduce an influeatéhe inclination of the ship, and it is possible
to reduce an influence on the condenser water twtol.

[0037] In the above embodiment, the condenser Idisigosed so that the longitudinal

-10 -
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direction of the condenser is parallel to the agiegction of the steam turbine 5. However,
the present invention is not limited thereto. A&adt a case where an angle between the
longitudinal direction of the condenser 15 anddhkil direction of the steam turbine 5 is less
than 30° is included in the definition of “the longlinal direction of the condenser 15
follows the axial direction of the steam turbine 5”

[0038] In some embodiments, the generator 10 igodisd on the upper plate 21 so that
an axial direction of a rotational shaft 10a of gemerator 10 is parallel to the axial direction
of the steam turbine 5. Also, a body 5a of tharsteurbine 5 is disposed in a first-side
region E1, and a body 10b of the generator 10spadied in a second-side region E2, where
the first-side region E1 is on a first side, and #econd-side region E2 is on an opposite
second side with respect to a line L which padsesigh a central position of the upper plate
21 in the axial direction of the steam turbine 8l @ perpendicular to the axial direction of
the steam turbine 5.

[0039] In the illustrated embodiment, as shown Ii@.H, in a plan view, the generator 10
is disposed, on the upper plate 21, adjacent terahof the base 20 in the longitudinal
direction on the second side, opposite to the stembine 5; and the rotational shaft 10a of
the generator 10 is disposed so as to be shifted & turbine shaft 5b toward an end of the
base 20 on a second side in the transverse dmectio

[0040] Here, the steam turbine 5 includes the bealyaving a hollow casing 5al and a
rotor 5a2 rotatably supported within the casing,5afd the turbine shaft 5b disposed
coaxially about a rotational center axis of therd&@a2 and connected to the rotor 5a2.

[0041] Further, the generator 10 includes the bb@ly having a hollow casing 10b1 and a
rotor 10b2 rotatably supported within the casing,0and the rotational shaft 10a disposed
coaxially about a rotational center axis of theoratOb2 and connected to both sides of the
rotor 10b2.

[0042] In the illustrated embodiment, the body b#he steam turbine 5 is disposed in the
first-side region E1 on the first side of the linewhich passes through a central position of

the upper plate 21 in the axial direction of thesast turbine 5 and is perpendicular to the axial
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direction of the steam turbine 5; and the body ©0lthe generator 10 is disposed in the
second-side region E2 on the second side of tee.lin

[0043] In this embodiment, in a plan view, the gemer 10 is disposed along the
longitudinal direction of the steam turbine 5. ¥hit is possible to reduce a width L1
between an end of the steam turbine 5 on a fidgt isi the transverse direction and an end of
the generator 10 on a second side in the transdéesetion. Although the steam turbine 5
and the generator 10 are heavy, when the body Baeo$team turbine 5 is disposed in the
first-side region E1 of the line L passing through central position of the upper plate 21 and
the generator 10 is disposed in the second-siderrde?, it becomes easy to balance the
weight of the steam turbine 5 and the generataorithe central position of the upper plate
21. Thus, it is possible to bring the center adivijy of the entire marine steam turbine
module structure closer to the central positionth&f upper plate 21, and it is possible to
improve installment performance when the marinaratéurbine module structure 1 is lifted
and mounted on the deck 70a of the ship 70.

[0044] In some embodiments, the turbine shaft 5btlef steam turbine 5 and the
rotational shaft 10a of the generator 10 are calpigh a speed-reduction device 51. In the
illustrated embodiment, the speed-reduction deSites connected between a tip end of the
turbine shaft 5b connected to the rotor 5a2 of steam turbine 5 and a tip end of the
rotational shaft 10a of the generator 10. Thedpeduction device 51 is constructed by, for
instance, meshing a plurality of gears. Therdlig, possible to adjust the rotational speed of
the generator in accordance with a ship frequency.

[0045] In some embodiments, a combined center avigr G1 obtained by combining
respective centers of gravity of the steam turlsinthe generator 10, and the speed-reduction
device 51 is located at a position deviated fromlthe L toward the second-side region E2.
In the illustrated embodiment, as shown in FIGthe combined center of gravity G1 is
deviated from the line L toward the second-sideared@2. Further, as shown in FIG. 3, the
combined center of gravity G1 is located abovebtse 20 in a side view of the marine steam

turbine module structure 1. On the other handshemswvn in FIGs. 4 and 5, the condenser
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body 16 of the condenser 15 is disposed substigntiméctly under the body 5a of the steam
turbine 5. The cooling-water pipe 17 extendingngldhe longitudinal direction of the
condenser 15 is connected to a longitudinal erttie@tondenser body 16 of the condenser 15
on the second side. The center of gravity G2éhefdondenser body 16 in a plan view is
located in the first-side region E1 with respecthe line L, and the center of gravity G2b of
the cooling-water pipe 17 in a plan view is locatedhe second-side region E2 with respect
to the line L. Since the condenser body 16 is ieeahan the cooling-water pipe 17, a
combined center of gravity combining the centelgrdvity G2a of the condenser body 16
with the center of gravity G2b of the cooling-wapgpe 17 is located at a position deviated
from the line L toward the first-side region E1.urther, as shown in FIG. 3, the combined
center of gravity G2 is located below the baserk@ side view of the marine steam turbine
module structure 1. Accordingly, the total combirmenter of gravity G3 of components
disposed below the base 20 and components dispbsee the base 20 is located adjacent to
the line L. Thus, it is possible to prevent lo§sveight balance of the entire marine steam
turbine module structure 1.

[0046] FIG. 6A is a plan view of a steam inlet JUelG. 6B is a front view of the steam
inlet duct; FIG. 6C is a bottom view of the steanlei duct; and FIG. 6D is a side view of the
steam inlet duct.

[0047] In some embodiments, as shown in FIGs. 3,68\ 6C, and 6D, the steam inlet
duct 53 for introducing the steam discharged frosteam discharge port 5c of the steam
turbine 5 to a steam inlet 15a of the condenseis XGrther provided. An inlet 53a of the
steam inlet duct 53 has a shape with a longituddiedction perpendicular to the axial
direction of the steam turbine 5. An outlet 53kiaf steam inlet duct 53 has a circular shape.
[0048] In the illustrated embodiment, the steanetimluct 53 includes an inlet duct body
portion 54 having a rectangular tubular shape witlertical through hole 54a, an inlet
transition portion 55 connected to an upper pathefinlet duct body portion 54 and forming
the inlet 53a into which the steam discharged ftbensteam discharge port 5¢c of the steam

turbine 5 flows, and an outlet transition portidh donnected to a lower part of the inlet duct
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body portion 54 and forming the outlet 53b throwghich the steam discharged from the
steam turbine 5 flows out.

[0049] The inlet duct body portion 54 has a rectdagtubular shape with a front surface
54b and a back surface 54c each shaped in a tidgaashich an upper edge is longer than a
lower edge in a front view, and a pair of right defd side surfaces 54d shaped in a trapezoid
in which an upper edge is shorter than a lower edgeside view. The front surface 54b
and the back surface 54c, as well as the paiigbt and left side surfaces 54d, have the same
shape. The inlet transition portion 55 has a reptéar tubular shape with a rectangular
front surface 55a extending in a lateral directioa front view and a rectangular side surface
55b extending in a lateral direction in a side viedn an upper end of the inlet transition
portion 55, a flange part 55c protruding outwartbisned. The inlet transition portion 55 is
provided with the inlet 53a opening rectangulamnlaiplan view.

[0050] The outlet transition portion 56 has a regtdar tubular shape with a rectangular
front surface 56a extending in a lateral directioa front view and a rectangular side surface
56b extending in a lateral direction in a side viewn a lower end of the outlet transition
portion 56, a flange part 56¢ protruding outwardoisned. The outlet transition portion 56
is provided with the outlet 53b opening circulariya bottom view.

[0051] Hereinafter, the steam discharge port 5thefsteam discharged from the steam
turbine 5 will be described. In the illustrated diment, as shown in FIG. 4, the steam
discharge port 5¢c has a rectangular shape anddsxfrpendicular to the axial direction of
the steam turbine 5 in a plan view. This stearohdigge port 5¢ and the inlet 53a of the inlet
transition portion 55 have substantially the sahagps.

[0052] In this embodiment, when the steam dischqrge 5c of the steam turbine 5
extends perpendicular to the axial direction of $hkeam turbine 5, the longitudinal direction
of the inlet 53a of the steam inlet duct 53 coiesidvith the longitudinal direction of the
steam discharge port 5c of the steam turbine 5.is @imables the steam discharged from the
steam discharge port 5¢ to smoothly flow into thelet 53b of the steam inlet duct 53.

Further, when the outlet 53b of the steam inlett &k is circular, it is possible to improve
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workability when the outlet 53b is connected vieoanection duct 60 to the condenser 15.
[0053] In some embodiments, as shown in FIG. 3pranection duct 60 connecting the
outlet 53b (see FIG. 6C) of the steam inlet ductvif the steam inlet 15a (see FIG. 5) of the
condenser 15 is further provided. The connectiget 80 is expandable in an axial direction
and in a radial direction of the connection duct 60

[0054] In the illustrated embodiment, the connettauct 60 includes a bellows 60a
which is expandable in the axial direction andhe tadial direction. The bellows 60a has a
cylindrical shape and has a hole penetrating tevior vertically. Upper and lower ends of
the bellows 60a have an upper connection part 6@bexted to the steam inlet duct 53 and a
lower connection part 60c connected to the condelfse An inner diameter of the hole of
the bellows 60a is substantially the same as aeridiameter of the outlet 53b. On an upper
surface of the condenser body 16 of the condenSeithk steam inlet 15a is formed to
introduce the steam (see FIG. 5). This steam ibf&t has a circular shape. An inner
diameter of the steam inlet 15a is substantialygsame as an inner diameter of the bellows
60a.

[0055] The temperature of the steam discharged fitbin steam turbine 5 varies
depending on operation conditions of the steamirtarb. Further, the steam turbine 5 can
vibrate depending on operation conditions of theast turbine 5. In view of this, in the
above-described embodiment, the connection ducwb@h is expandable in the axial
direction and in the radial direction is disposextween the steam inlet duct 53 and the
condenser 15, whereby it is possible to absorbresipa and contraction of the steam inlet
duct 53 in the axial direction due to temperaturange of the steam by the connection duct
60, and it is also possible to absorb vibratiomfrthe steam turbine 5 by the connection duct
60.

[0056] In some embodiments, a gland condenser 6tdondensing gland steam of the
steam turbine 5 is further provided. The glanddsmser 61 is disposed on the upper plate
21 so that a longitudinal direction of the glandi@enser 61 follows the axial direction of the

steam turbine 5.
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[0057] In the illustrate embodiment, the gland cemskr 61 is disposed on the above-
described extension part 21a of the upper platdi®iosed inside the projection 35a of the
steel beam 35. As shown in FIG. 4, the centerratity G4 of the gland condenser 61 is
located at a position adjacent to the line L, whiasses through the central position of the
upper plate 21 in the axial direction of the stdanbine 5 and is perpendicular to the axial
direction of the steam turbine 5.

[0058] In this embodiment, since the gland condefides disposed on the upper plate 21
so that the longitudinal direction of the gland denser 61 follows the axial direction of the
steam turbine 5, it is possible to arrange the dylaandenser 61 along the longitudinal
direction of the steam turbine 5 in a plan view.hus, it is possible to reduce a width L2
between an end of the steam turbine 5 on the sesidedin the transverse direction and an
end of the gland condenser 61 on the first sidberntransverse direction, and it is possible to
reduce an installation area of the base 20.

[0059] The embodiments of the present inventiorehasen described above. However,
the present invention is not limited thereto, aadous modifications may be applied as long

as they do not depart from the object of the preiseention.

Reference Signs List

[0060]

1 Marine steam turbine module structure
5 Steam turbine

5a, 10b Body

5al, 10bl Casing

5a2 Rotor

5b, 10a Rotational shaft

5c Steam discharge port

10 Generator

10b2 Rotor

-16 -



10

15

20

25

16-730PCT _specification

15 Condenser

15a Steam inlet

16 Condenser body (Body)
17 Cooling-water pipe

20 Base

21 Upper plate

21a Extension part

23 Lower plate

25 Steel member

30 Foundation

32 Steel strut

35 Steel beam

35a Projection

37, 38 Reinforcement strut
39 Brace

41 Opening

43 Support strut

45 Rail

47 Step

49 Hanging plate

51 Speed-reduction device
53 Steam inlet duct

53a Inlet

53b Outlet

54 Inlet duct body portion
54a Hole

54b, 55a, 56a Front surface
54c Back surface
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54d, 55b, 56b Side surface
55 Inlet transition portion
55c, 56¢ Flange part

56 Outlet transition portion
60 Connection duct

60a Bellows

61 Gland condenser

70 Ship

70a Deck

El First-side region

E2 Second-side region
G1, G2 Center of gravity
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CLAIMS

1. A marine steam turbine module structure mounted deck of a ship, comprising:

a steam turbine; a generator driven by the steabine; a condenser for condensing
steam discharged downward from the steam turbiné;aabase on which the steam turbine,
the generator, and the condenser are disposed,

wherein the base has a two-floor structure inclgdan upper plate and a lower plate,
and

wherein the steam turbine and the generator agosed on the upper plate, and the
condenser is disposed on the lower plate so thatsteam turbine, the generator, the

condenser, and the base are modularized.

2.  The marine steam turbine module structure aaugitd claim 1,
wherein the condenser is disposed on the lowee gla that a longitudinal direction of

the condenser follows an axial direction of thestdurbine.

3.  The marine steam turbine module structure aaugi claim 2,
wherein the generator is disposed on the uppde @a that an axial direction of a
rotational shaft of the generator is parallel t® &xial direction of the steam turbine, and
wherein a body of the steam turbine is disposed finst-side region, and a body of the
generator is disposed in a second-side region,entherfirst-side region is on a first side, and
the second-side region is on an opposite secordddid line which passes through a central
position of the upper plate in the axial directioh the steam turbine and which is

perpendicular to the axial direction of the stearbine.

4.  The marine steam turbine module structure aaugitd claim 3,

wherein a turbine shaft of the steam turbine dedrbtational shaft of the generator are

coupled via a speed-reduction device, and
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wherein a combined center of gravity obtained lbynkining respective centers of
gravity of the steam turbine, the generator, amdgbpeed-reduction device is located in the

second-side region.

5. The marine steam turbine module structure agogrtb any one of claims 2 to 4,
further comprising a steam inlet duct for introchgcsteam discharged from a steam discharge
port of the steam turbine to a steam inlet of thedenser,

wherein an inlet of the steam inlet duct has apshaith a longitudinal direction
perpendicular to the axial direction of the stearbinhe, and

wherein an outlet of the steam inlet duct has@utar shape.

6. The marine steam turbine module structure agegrd claim 5, further comprising a
connection duct connecting the outlet of the staalet duct to the steam inlet of the
condenser,

wherein the connection duct is expandable in aal alirection and in a radial direction

of the connection duct.

7. The marine steam turbine module structure agegrd claim 1, further comprising a
gland condenser for condensing gland steam oftéaarsturbine,
wherein the gland condenser is disposed on therupfate so that a longitudinal

direction of the gland condenser follows an axieg¢ation of the steam turbine.
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