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(57) A charge gas compressor train for an ethylene
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The present disclosure provides a charge gas com-
pressor train for an ethylene plant, the compressor in-
cluding: a steam turbine; and a compression unit that is
driven by the steam turbine to compress a charge gas,
the compression unit includes a closed impeller at each

impeller of a plurality of compression stages, an outer
diameter of a blade of the closed impeller at least at an
initial stage of the plurality of compression stages is 1,400
to 1,800 mm, a maximum operating peripheral speed of
the blade of the closed impeller at the initial stage at an
outermost diameter position is 350 to 400 m/s, and an
output of the charge gas compressor train is 100 to 140
MW.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure relates to a charge gas
compressor train for an ethylene plant.
[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2019-194584, filed on October 25, 2019, the
content of which is incorporated herein by reference.

Description of Related Art

[0003] An ethylene plant is a facility for producing eth-
ylene gas which is a raw material of a polyethylene prod-
uct. In the ethylene plant, naphtha separated by distilling
crude oil is used as a raw material of ethylene gas. In
obtaining ethylene gas, a step of thermally decomposing
the naphtha to generate a charge gas and a step of sep-
arating hydrocarbons in the charge gas according to the
number of carbons are performed.
[0004] The naphtha is thermally decomposed to pro-
duce charge gas containing hydrocarbons having a lower
molecular weight. Specifically, in this step, the naphtha
is allowed to flow through a hot pipe together with water
vapor. The naphtha is spontaneously thermally decom-
posed at a high temperature and a molecular chain is
broken to obtain hydrocarbons having a low molecular
weight. In this state, as an example, a plurality of mole-
cules such as ethylene, propylene, or the like are mixed
in the charge gas. By distilling this charge gas in the sub-
sequent distillation step, the molecules are separated for
each carbon number. Here, the distillation step is per-
formed based on gas-liquid equilibrium between the
charge gas and the steam at a high temperature. Accord-
ingly, it is necessary to compress and liquefy the charge
gas. Therefore, the ethylene plant includes a compressor
for compressing the charge gas and a driving source (for
example, a steam turbine) for driving the compressor
(see Published Japanese Translation No. 2018-524519
of the PCT International Publication).
[0005] The compressor described in Published Japa-
nese Translation No. 2018-524519 of the PCT Interna-
tional Publication has an open impeller having a disc-
shaped disc and a plurality of blades arranged on one
surface of the disc.

SUMMARY OF THE INVENTION

[0006] Here, an open impeller does not have a shroud
(cover) that covers a blade. Accordingly, the amount of
gas leakage tends to be larger than that of a closed im-
peller having the shroud. As a result, efficiency of the
compressor may be deteriorated.
[0007] In order to compensate this deterioration in ef-
ficiency, it is necessary to increase the number of impel-
lers and increase a diameter of the impeller. As a result,

a dimension of the compressor may excessively in-
crease, which may lead to an increase in construction
cost and maintenance cost.
[0008] The present disclosure has been made to solve
the above problems, and an object of the present disclo-
sure is to provide a charge gas compressor train for an
ethylene plant having a smaller size and an increased
capacity.
[0009] In order to solve the above problems, according
to an aspect of the present disclosure, a charge gas com-
pressor train for an ethylene plant is provided, the com-
pressor including: a steam turbine; and a compression
unit that is driven by the steam turbine to compress a
charge gas, in which the compression unit includes a
closed impeller at each impeller of a plurality of compres-
sion stages, an outer diameter of a blade of the closed
impeller at least at an initial stage of the plurality of com-
pression stages is 1,400 to 1,800 mm, a maximum op-
erating peripheral speed of the blade of the closed im-
peller at the initial stage at an outermost diameter position
is 350 to 400 m/s, and an output of the charge gas com-
pressor train is 100 to 140 MW.
[0010] According to the present disclosure, it is possi-
ble to provide a charge gas compressor train for an eth-
ylene plant having a smaller size and an increased ca-
pacity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a schematic view showing a configuration
of a compressor train according to an embodiment
of the present disclosure.
FIG. 2 is an enlarged cross-sectional view of main
parts of the compression unit according to the em-
bodiment of the present disclosure.
FIG. 3 is a view taken along a line A-A of FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Hereinafter, a charge gas compressor train 1
for an ethylene plant (hereinafter, referred to as a com-
pressor train 1) according to an embodiment of the
present disclosure will be described with reference to
FIGS. 1 to 3. The compressor train 1 is an ethylene plant
that produces an ethylene gas and is used to compress
the charge gas. The compressor train 1 according to the
present embodiment has an output of 100 to 140 MW,
and thus is particularly suitably used for a large-scale
ethylene plant capable of producing 3 million tons of eth-
ylene gas per year.
[0013] An ethylene plant is a facility for producing eth-
ylene gas which is a raw material of a polyethylene prod-
uct. In the ethylene plant, naphtha separated by distilling
crude oil is used as a raw material of ethylene gas. In
obtaining ethylene gas, a step of thermally decomposing
the naphtha to generate a charge gas and a step of sep-
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arating hydrocarbons in the charge gas according to the
number of carbons are performed.
[0014] The naphtha is thermally decomposed to pro-
duce charge gas containing hydrocarbons having a lower
molecular weight. Specifically, in this step, the naphtha
is allowed to flow through a hot pipe together with water
vapor. The naphtha is spontaneously thermally decom-
posed at a high temperature and a molecular chain is
broken to obtain hydrocarbons having a low molecular
weight. In this state, as an example, a plurality of mole-
cules such as ethylene, propylene, or the like are mixed
in the charge gas. By distilling this charge gas in the sub-
sequent distillation step, the molecules are separated for
each carbon number. Here, the distillation step is per-
formed based on gas-liquid equilibrium between the
charge gas and the steam at a high temperature. Accord-
ingly, it is necessary to compress and liquefy the charge
gas. For this reason, the ethylene plant is equipped with
a compressor train 1.
[0015] As shown in FIG. 1, the compressor train 1 in-
cludes a steam turbine 10 and a compression unit 20.
The steam turbine 10 includes a rotating shaft 11, a stage
12 formed of a plurality of turbine blades Bt provided on
an outer peripheral surface of the rotating shaft 11, a
turbine casing 13 that covers the rotating shaft 11 and
the turbine blades Bt from an outer peripheral side. The
steam turbine 10 includes a plurality of the stages 12.
The number of stages 12 is desirably is 13. In addition,
although not shown in detail, nozzles (turbine vanes) are
provided on an inner peripheral side of the turbine casing
13 so as to alternate with the turbine blades Bt. The high-
temperature and high-pressure steam introduced into the
turbine casing 13 collides with the turbine blades Bt to
apply a rotational force to the rotating shaft 11.
[0016] This rotational force is used to drive the com-
pression unit 20 through a driving shaft 50 connected to
a shaft end.
[0017] In addition, a length of a portion of the rotating
shaft 11 protruding from the turbine casing 13 is 1,000
to 1,500 mm.
[0018] The steam turbine 10 preferably has an inlet
flow rate of 1,000 to 1,200 t/h, a bleed air flow rate of 700
to 1,000 t/h, and an upper limit of a rotation rate of 4,500
rpm. In addition, the steam turbine 10 includes an inner
bar type control valve.
[0019] The compression unit 20 includes a low pres-
sure compression unit LP, a high pressure compression
unit HP, and the driving shaft 50.
[0020] The low pressure compression unit LP and the
high pressure compression unit HP are connected via
the common driving shaft 50. In other words, the low pres-
sure compression unit LP and the high pressure com-
pression unit HP are both driven by rotating the driving
shaft 50 by the steam turbine 10.
[0021] As will be described later in detail, the low pres-
sure compression unit LP and the high pressure com-
pression unit HP have a plurality of impellers 40 (see
FIG. 2) and casings that cover these impellers 40 from

the outside. The casing of the low pressure compression
unit LP (low pressure casing Lc) and the casing of the
high pressure compression unit HP (high pressure casing
Hc) are independent of each other. In other words, the
compressor train 1 includes only three casings in total
including a turbine casing 13 of the steam turbine 10.
[0022] The low pressure compression unit LP includes
a plurality of (three) sections 21L, 22L, and 23L. Each of
the sections 21L, 22L, and 23L is a part until the charge
gas flows into and is discharged from the low pressure
casing Lc. These sections 21L, 22L, and 23L are ar-
ranged in this order from an upstream side to a down-
stream side along a flow direction of the charge gas.
[0023] In the first low pressure section 21L positioned
at the uppermost stream side, a first low pressure intro-
duction unit S1 into which the charge gas generated in
the preceding process in the ethylene plant is introduced,
and a first low pressure discharge unit E1 which discharg-
es the charge gas compressed in the first low pressure
section 21L. The charge gas discharged from the first
low pressure discharge unit E1 is sent to the adjacent
second low pressure section 22L via a processing unit
p1 that performs a predetermined process included in
the ethylene plant with respect to the charge gas.
[0024] The second low pressure section 22L is provid-
ed on the downstream side of the first low pressure sec-
tion 21L. The second low pressure section 22L includes
a second low pressure introduction unit S2 for introducing
the charge gas supplied from the processing unit p1, and
a second low pressure discharge unit E2 for discharging
the charge gas further compressed in the second low
pressure section 22L. The charge gas discharged from
the second low pressure discharge unit E2 is sent to the
adjacent third low pressure section 23L via a processing
unit p2 that performs a predetermined process with re-
spect to the charge gas.
[0025] The third low pressure section 23L is provided
on the downstream side of the second low pressure sec-
tion 22L. The third low pressure section 23L includes a
third low pressure introduction unit S3 for introducing the
charge gas supplied from the processing unit p2, and a
third low pressure discharge unit E3 for discharging the
charge gas further compressed in the third low pressure
section 23L. The charge gas discharged from the third
low pressure discharge unit E3 is sent to the high pres-
sure compression unit HP via a processing unit p3 that
performs a predetermined process with respect to the
charge gas.
[0026] In a similar manner as the low pressure com-
pression unit LP, the high pressure compression unit HP
includes a plurality of (two) sections 31H and 32H. Each
of the sections 31H and 32H is a part until the charge
gas flows into and is discharged from the high pressure
casing Hc. These sections 31H and 32H are arranged in
this order from the upstream side to the downstream side
along the flow direction of the charge gas.
[0027] The first high pressure section 31H positioned
at the uppermost stream side includes a first high pres-
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sure introduction unit S4 into which the charge gas com-
pressed by the low pressure compression unit LP is in-
troduced, and a first high pressure discharge unit E4 for
discharging the charge gas compressed in the first high
pressure section 31H. The charge gas discharged from
the first high pressure discharge unit E4 is sent to the
adjacent second high pressure section 32H via a
processing unit p4 that performs a predetermined proc-
ess included in the ethylene plant with respect to the
charge gas.
[0028] The second high pressure section 32H is pro-
vided on the downstream side of the first high pressure
section 31H. The second high pressure section 32H in-
cludes a second high pressure introduction unit S5 for
introducing the charge gas supplied from the processing
unit p4, and a second high pressure discharge unit E5
for discharging the charge gas further compressed in the
second high pressure section 32H. The charge gas dis-
charged from the second high pressure discharge unit
E5 is sent to a processing unit p5 that performs a prede-
termined process with respect to the charge gas. The
temperature of the charge gas discharged from each of
the above sections 21L, 22L, 23L, 31H, and 32H is 80°C
to 120°C.
[0029] The first low pressure section 21L, the second
low pressure section 22L, the third low pressure section
23L, the first high pressure section 31H, and the second
high pressure section 32H have a plurality of impellers
40, respectively. In other words, each section has a plu-
rality of compression stages formed by one impeller 40.
As an example, in the compressor train 1 according to
the present embodiment, the low pressure compression
unit LP includes four compression stages and the high
pressure compression unit HP includes six compression
stages.
[0030] In addition, although not shown in detail, in the
casing of the low pressure compression unit LP (low pres-
sure casing Lc), one nozzle is provided on each of both
sides of the driving shaft 50 in the extending direction.
These nozzles extend so as to protrude from the low
pressure casing Lc so as not to interfere with the casing
(high pressure casing Hc) of the high pressure compres-
sion unit HP and the casing (turbine casing 13) of the
steam turbine 10.
[0031] Next, the configuration of the impeller 40 will be
described with reference to FIGS. 2 and 3. As shown in
FIG. 2, the impeller 40 includes a disc 41, a blade 42,
and a shroud 43. The disc 41 has a disc shape centered
on a central axis (axis O) of the driving shaft 50 described
above. The surface of the disc 41 facing one side in an
axis O direction is a disc main surface 41A. The disc main
surface 41A is curved outward in a radial direction as it
goes from one side toward the other side in the axis O
direction. A plurality of blades 42 are arranged on the
disc main surface 41A. The blades 42 will be described
later. The surface facing the side opposite to the disc
main surface 41A is a disc back surface 41B. A surface
of the disc 41 facing inward in the radial direction is a

disc inner peripheral surface 41C. The disc inner periph-
eral surface 41C is in contact with an outer peripheral
surface of the driving shaft 50. The surface of the disc
41 facing outward in the radial direction is a disc outer
peripheral surface 41D.
[0032] The plurality of blades 42 are provided on the
disc main surface 41A at intervals in a circumferential
direction. Each blade 42 extends along the disc main
surface 41A from a leading edge L which is an edge on
one side in the axis O direction to a trailing edge T which
is an edge on the other side. In other words, the blade
42 extends from the inner side toward the outer side in
the radial direction from the one side toward the other
side in the axis O direction.
[0033] The leading edge L has a straight portion S and
a curved portion C. The straight portion S linearly extends
towards the other side in the axis O direction, as it goes
from the outer side toward the inner side in the radial
direction. In other words, the straight portion S recedes
toward the other side in the axis O direction with respect
to the radial direction. The curved portion C is gradually
curved toward the one side in the axis O direction as it
goes from the inner end of the straight portion S in the
radial direction toward the inner side in the radial direc-
tion. More specifically, the curved portion C has a curved
shape protruding inward in the radial direction.
[0034] In the initial stage (that is, the first stage impeller
40 in the first low pressure section 21L) of the low pres-
sure compression unit LP, an outer diameter of the blade
42 (that is, a length from the axis O to the trailing edge
T in a radial direction) is 1,400 to 1,800 mm. In addition,
a rotation rate of the driving shaft 50 is select such that
a maximum operating peripheral speed of the blade 42
at an outermost diameter position is 350 to 400 m/s.
[0035] The shroud 43 has a funnel shape that covers
the plurality of blades 42 from the outer peripheral side.
[0036] A shroud inner peripheral surface 43A, which
is a surface of the shroud 43 facing the inner side in the
radial direction, is connected to an outer edge of the blade
42 in the radial direction. The shroud inner peripheral
surface 43A extends from the inner side toward the outer
side in the radial direction as it goes from the one side
toward the other side in the axis O direction. In the same
manner as the shroud inner peripheral surface 43A, a
shroud outer peripheral surface 43B, which is a surface
of the shroud 43 facing the outer side in the radial direc-
tion, extends from the inner side to the outer side in the
radial direction as it goes from one side to the other side
in the axis O direction. In the present embodiment, a
thickness of the shroud 43 on the outer side in the radial
direction is larger than that of a shroud applied to a closed
impeller of the related art. The angle of the blade 42 with
respect to the disc 41 and the shroud 43 is larger than
0° and smaller than 90°.
[0037] By using such a configuration of the blade 42,
it is possible to sufficiently resist against the stress ap-
plied to the blade 42, even when the impeller 40 is rotated
at a high peripheral speed (350 to 400 m/s) as described
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above.
[0038] In addition, according to the configuration de-
scribed above, each impeller 40 in each compression
stage is a closed impeller, and accordingly, a leakage
amount of charge gas can be reduced. On the other hand,
as compared to a case where the impeller 40 does not
have the shroud 43 (that is, the case where the impeller
40 is an open impeller), the leakage amount of the charge
gas between the shroud 43 and the inner peripheral sur-
face of the casing may increase. However, in the struc-
ture according to the present embodiment, it is possible
to reduce the possibility of such leakage. Therefore, the
work amount per compression stage can be increased
without increasing the number of impellers 40 or increas-
ing the impeller diameter. As a result, it is possible to
increase the capacity of the compressor train 1.
[0039] According to the configuration described above,
since a temperature of the charge gas discharged from
each of the sections 21L, 22L, 23L, 31H, and 32H is 80
to 120°C, fouling is likely to occur in the charge gas. How-
ever, since each compression stage has the impeller 40
as a closed impeller rather than an open impeller, the
fouling is less likely to directly collide with the blade 42.
As a result, it is possible to reduce the possibility of a
damage or wear on the blade 42.
[0040] According to the configuration described above,
the high pressure compression unit HP and the low pres-
sure compression unit LP includes the plurality of sec-
tions, respectively. Accordingly, the capacities of the high
pressure compression unit HP and the low pressure com-
pression unit LP can be increased. In addition, the high
pressure compression unit HP and the low pressure com-
pression unit LP have the high pressure casing Hc and
the low pressure casing Lc provided separately from
each other, respectively. Accordingly, the charge gas
compressor train 1 for an ethylene plant can be config-
ured with only three casings in total including the turbine
casing 13 of the steam turbine 10. In other words, the
capacity of the compression unit 20 can be increased
while suppressing the dimension of the device.
[0041] According to the configuration described above,
the low pressure compression unit LP includes a larger
number of sections than the high pressure compression
unit HP. Accordingly, after the charge gas is sufficiently
compressed in the low pressure compression unit LP,
the charge gas can be further compressed in the high
pressure compression unit HP. Therefore, a load re-
quired for the high pressure compression unit HP can be
suppressed to be small. As a result, it is possible to re-
duce the dimensions of the high pressure compression
unit HP.
[0042] According to the configuration described above,
since the steam turbine 10 is an impulse type, it is pos-
sible to ensure a large heat drop per stage in the steam
turbine 10. As a result, since the number of stages can
be kept small, it is possible to reduce the dimension of
the steam turbine 10.
[0043] As described above, the embodiment of the

present disclosure has been described in detail with ref-
erence to the drawings, but the specific configuration is
not limited to this embodiment and may include design
changes and the like without departing from the scope
of the present disclosure.

<Appendix>

[0044] A device X in each embodiment is understood
as follows, for example.

(1) The charge gas compressor train 1 for an ethyl-
ene plant according to a first aspect includes: the
steam turbine 10; and the compression unit 20 that
is driven by the steam turbine 10 to compress a
charge gas, the compression unit 20 includes a
closed impeller 40 at each impeller of a plurality of
compression stages, an outer diameter of the blade
42 of the closed impeller 40 at least at an initial stage
of the plurality of compression stages is 1,400 to
1,800 mm, a maximum operating peripheral speed
of the blade 42 of the closed impeller 40 at the initial
stage at an outermost diameter position is 350 to
400 m/s, and an output of the charge gas compressor
train is 100 to 140 MW.
According to the configuration described above,
each impeller 40 at each compression stage is a
closed impeller, and accordingly, it is possible to re-
duce the leakage amount of the charge gas. There-
fore, the work amount per compression stage can
be increased without increasing the number of im-
pellers 40 or increasing the impeller diameter.
(2) In the charge gas compressor train 1 for an eth-
ylene plant according to a second aspect, the com-
pression unit 20 includes a plurality of sections, each
of the plurality of sections is a part until the charge
gas flows into and is discharged from the compres-
sion unit 20, and a temperature of the charge gas
discharged from each section is 80°C to 120°C.
According to the configuration described above,
since the temperature of the charge gas discharged
from each section is 80°C to 120°C, the fouling is
likely to occur in the charge gas. However, since
each compression stage has a closed impeller, rath-
er than an open impeller, the fouling is less likely to
collide directly with the blade 42. As a result, it is
possible to reduce the possibility of a damage or
wear on the blade 42.
(3) In the charge gas compressor train 1 for an eth-
ylene plant according to a third aspect, the compres-
sion unit 20 includes the high pressure compression
unit HP having the high pressure casing Hc, and the
low pressure compression unit LP having the low
pressure casing Lc provided separately from the high
pressure casing Hc, and the high pressure compres-
sion unit HP and the low pressure compression unit
LP include the plurality of sections, respectively.
According to the configuration described above, the
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high pressure compression unit HP and the low pres-
sure compression unit LP includes the plurality of
sections, respectively. Accordingly, the capacities of
the high pressure compression unit HP and the low
pressure compression unit LP can be increased. In
addition, the high pressure compression unit HP and
the low pressure compression unit LP have the high
pressure casing Hc and the low pressure casing Lc
provided separately from each other, respectively.
Therefore, the charge gas compressor train 1 for an
ethylene plant can be configured with only three cas-
ings in total including the casing (the turbine casing
13) of the steam turbine 10. In other words, the ca-
pacity of the compression unit 20 can be increased
while suppressing the dimension of the device.
(4) In the charge gas compressor train 1 for an eth-
ylene plant according to a fourth aspect, the low pres-
sure compression unit LP includes a larger number
of sections than the high pressure compression unit
HP.
According to the configuration described above, the
low pressure compression unit LP includes a larger
number of sections than the high pressure compres-
sion unit HP. Accordingly, after the charge gas is
sufficiently compressed in the low pressure com-
pression unit LP, the charge gas can be further com-
pressed in the high pressure compression unit HP.
Therefore, a load required for the high pressure com-
pression unit HP can be suppressed to be small. As
a result, it is possible to reduce the dimensions of
the compression unit 20.
(5) In the charge gas compressor train 1 for an eth-
ylene plant according to a fifth aspect, the steam
turbine 10 includes a rotating shaft 11 connected to
the same shaft of the compression unit 20, and the
plurality of stages 12 formed of the plurality of turbine
blades Bt arranged on the outer peripheral surface
of the rotating shaft 11, and the steam turbine 10 is
an impulse type in which the steam introduced from
the outside at each stage 12 collides with the turbine
blades Bt to apply a rotational force to the rotating
shaft 11.

[0045] According to the configuration described above,
since the steam turbine 10 is an impulse type, it is pos-
sible to ensure a large heat drop per stage in the steam
turbine 10. As a result, since the number of stages can
be kept small, it is possible to reduce the dimensions of
the steam turbine 10.

EXPLANATION OF REFERENCES

[0046]

1 Charge gas compressor train for ethylene plant
(compressor train)
10 Steam turbine
11 Rotating shaft

12 Stage
13 Turbine casing
20 Compression unit
21L First low pressure section
22L Second low pressure section
23L Third low pressure section
31H First high pressure section
32H Second high pressure section
40 Impeller
41 Disc
41A Disc main surface
41B Disc back surface
41C Disc inner peripheral surface
41D Disc outer peripheral surface
42 blade
L leading edge
S Straight portion
C Curved portion
T Trailing edge
43 Shroud
43A Shroud inner peripheral surface
43B Shroud outer peripheral surface
50 Driving shaft
S1 First low pressure introduction unit
S2 Second low pressure introduction unit
S3 Third low pressure introduction unit
S4 First high pressure introduction unit
S5 Second high pressure introduction unit
E1 First low pressure discharge unit
E2 Second low pressure discharge unit
E3 Third low pressure discharge unit
E4 First high pressure discharge unit
E5 Second high pressure discharge unit
Hc High pressure casing
Lc Low pressure casing
O axis
p1, p2, p3, p4, p5 Processing unit

Claims

1. A charge gas compressor train for an ethylene plant,
the compressor comprising:

a steam turbine; and
a compression unit that is configured to drive by
the steam turbine to compress a charge gas,
wherein the compression unit includes a closed
impeller at each impeller of a plurality of com-
pression stages,
an outer diameter of the blade of the closed im-
peller at least at an initial stage of the plurality
of compression stages is 1,400 to 1,800 mm,
a maximum operating peripheral speed of the
blade of the closed impeller at the initial stage
at an outermost diameter position is 350 to 400
m/s, and
an output of the charge gas compressor train is
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100 to 140 MW.

2. The charge gas compressor train for an ethylene
plant according to claim 1,

wherein the compression unit includes a plural-
ity of sections, each of the plurality of sections
is a part until the charge gas flows into and is
discharged from the compression unit, and
a temperature of the charge gas discharged
from each section is 80°C to 120°C.

3. The charge gas compressor train for an ethylene
plant according to claim 2,

wherein the compression unit includes a high
pressure compression unit having a high pres-
sure casing, and a low pressure compression
unit having a low pressure casing provided sep-
arately from the high pressure casing, and
the high pressure compression unit and the low
pressure compression unit include the plurality
of sections, respectively.

4. The charge gas compressor train for an ethylene
plant according to claim 3,
wherein the low pressure compression unit includes
a larger number of sections than the high pressure
compression unit.

5. The charge gas compressor train for an ethylene
plant according to any one of claims 1 to 4,

wherein the steam turbine includes a rotating
shaft connected to the same shaft of the com-
pression unit, and a plurality of stages formed
of a plurality of turbine blades arranged on an
outer peripheral surface of the rotating shaft, and
the steam turbine is an impulse type in which
the steam introduced from the outside at each
stage collides with the turbine blades to apply a
rotational force to the rotating shaft.
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