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(57) The invention relates to a method for the inter-
mediate storage of a process gas in an installation (1),
wherein the process gas is compressed in an installation
(1) comprising a compressor (2, 2a, 2b), which is de-

signed for compressing the process gas, and, in re-
sponse to an event, the process gas flowing out of the
compressor (2, 2a, 2b) is cooled in a cooling unit (16),
and is stored thereafter in a storage unit (19) .
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Description

[0001] The invention relates to an installation for com-
pressing a process gas, wherein the installation compris-
es: a compressor for compressing a process gas, where-
in the compressor has a stator and a rotor, a drive, which
is connected to the rotor in a torque-transmitting manner,
an infeed line, which is fluidically connected to the input
of the compressor, and a discharge line, which is fluidi-
cally connected to the output of the compressor.
[0002] The invention further relates to a method for the
intermediate storage of a process gas in an installation,
wherein the process gas is compressed in an installation
which comprises a compressor, which is designed for
the compression of the process gas.
[0003] In installations for compressing a process gas,
the components and lines are essentially designed and
manufactured for continuous duty. A key function of in-
stallations of this type is the compression of a process
gas by means of a compressor. The gas thus com-
pressed is required thereafter in a downstream process.
[0004] The compressors are essentially comprised of
a rotatably-mounted rotor and a stator which is arranged
about the rotor. The rotor is connected in a torque-trans-
mitting manner via a drive. The drive can be an electri-
cally-powered motor, a gas turbine or a steam turbine.
Other torque-transmitting drives can also be employed.
[0005] The energy of the drive is converted into rota-
tional energy of the compressor rotor, wherein this rota-
tional energy is ultimately converted into compression
energy of the process gas, in a compression process
which is executed in the compressor. In general, the pres-
sure and temperature of the process gas are thus signif-
icantly increased.
[0006] However, it can occur that, in response to an
event, e.g. a malfunction, it is necessary for the infeed
of compressed process gas to be suspended. In general,
in a case of this type, a valve on the output of the com-
pressor is closed, such that the process gas remains in
the installation. In such a case, the drive of the compres-
sor can be switched off.
[0007] If a compressor is in service and is suddenly
shut down, for whatever reason, the pressure in the in-
terior of the compressor remains high, and rises over
time in response to the prevailing ambient temperature
and volatile components which circulate in a closed sys-
tem, as an outlet valve remains closed.
[0008] After a certain time, a pressure equilibrium is
established within the compressor or in the downstream
pipe system, which can result in a problem upon the re-
starting of the compressor. In order to start up the com-
pressor under these conditions, a higher starting torque
and run-up torque, and thus a higher capacity and more
expensive drive are required than will suffice as a drive
in normal duty.
[0009] The restoration of an installation of this type to
speed, or the restarting of the drive of the compressor
rotor, thus constitutes a technical challenge, as the proc-

ess gas which is present in the installation, and is under
pressure, can result in an increased torque demand.
[0010] This problem is counteracted, either by reduc-
ing the pressure in the installation, which can be achieved
by the tap-off and torching of a proportion of the process
gas via a line to the atmosphere, or alternatively, this
problem can be counteracted by the design and employ-
ment of the drive with a correspondingly higher capacity
rating.
[0011] The pressure which is constituted at the outlet
of the compressor in such a case is described as the
setting pressure. Accordingly, the above-mentioned
problem can also be described as a setting pressure
problem.
[0012] The invention is employed in this context.
[0013] The object of the invention is the disclosure of
an installation and a method which are cost-effective,
even in the event of a high setting pressure.
[0014] This object is fulfilled by an installation for com-
pressing a process gas, wherein the installation compris-
es: a compressor for compressing a process gas, where-
in the compressor has a stator and a rotor, a drive, which
is connected to the rotor in a torque-transmitting manner,
an infeed line, which is fluidically connected to the input
of the compressor, and a discharge line, which is fluidi-
cally connected to the output of the compressor, having
a storage line, which is fluidically connected to the dis-
charge line, and wherein the storage line is fluidically
connected to the input of a cooling unit, wherein the in-
stallation further comprises a storage unit for storing the
process gas, wherein an input of the storage unit is flu-
idically connected to an output of the cooling unit, and
wherein an output of the storage unit is fluidically con-
nected to the input of the compressor via a storage output
line.
[0015] This object is further fulfilled by a method for
the intermediate storage of a process gas in an installa-
tion, wherein the process gas is compressed in an instal-
lation comprising a compressor, which is designed for
compressing the process gas, and, in response to an
event, the process gas flowing out of the compressor is
cooled in a cooling unit, and is stored thereafter in a stor-
age unit.
[0016] Accordingly, by means of the solution proposed
herein, a novel concept for the solution of the setting pres-
sure problem in compressor-driven installations is pro-
posed. The proposed solution can effectively contribute
to the reduction of investment costs for the drive, and
simultaneously provides a solution for the setting pres-
sure problem, in consideration of the employment of the
conventional drive for normal duty.
[0017] There is consequently no necessity, either for
the cost-intensive partial torching of the process gas, or
for a higher capacity drive.
[0018] The drive can be rated for normal duty, with no
requirement for additional torque associated with the ap-
proach to a state of pressure equilibrium. This has a sub-
stantial influence upon the investment costs for the drive.
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[0019] As a result of the new concept, it is no longer
necessary for the process gas, in the event of decaying
pressure ratios or in the event of restarting, to be firstly
torched, and for the same process gas to be replenished
thereafter. The continuous procurement and delivery of
a gas composition, particularly to remote areas, is a con-
sistent logistical issue. Thus, according to the invention,
the operating costs are reduced and the availability of an
installation of this type is increased.
[0020] If the process gas is a coolant mixture, and the
conditions in the event of a malfunction are such that the
coolant is released from the closed system by vent-
ing/torching, it is extremely difficult to restore the original
composition of the coolant in order to operate the instal-
lation. The concept proposed herein eliminates this prob-
lem, as coolant is no longer released from the closed
system into the atmosphere. In turn, this results in a re-
duction of operating and servicing costs.
[0021] Advantageous further developments are dis-
closed in the subclaims.
[0022] Thus, in a first advantageous further develop-
ment, a JT valve for cooling the process gas is arranged
upstream of the cooling unit.
[0023] A JT valve is also known as a Joule-Thomson
valve, wherein the Joule-Thomson effect is exploited in
the JT valve, as a result of which the process gas is further
cooled.
[0024] In a further advantageous further development,
cooling in the cooling unit is executed by means of an
energy exchange, using liquid nitrogen. Liquid nitrogen
has a temperature of 77°K (-192°C), and is employed
according to the invention for cooling by means of a heat
exchanger.
[0025] In a further advantageous further development,
the compressor comprises a first compressor and a sec-
ond compressor, wherein the output of the first compres-
sor is fluidically connected to the input of the second com-
pressor by means of a connecting line, wherein an inter-
cooler is arranged in the connecting line for cooling the
compressed process gas originating from the first com-
pressor.
[0026] In a further advantageous further development,
the overall efficiency of the installation can be increased,
wherein the installation the storage unit comprises a first
preheating line, and wherein the process gas which is
stored in the storage unit flows through this preheating
line, wherein the preheating line is fed through a heat
exchanger, which is designed to transfer heat from the
process gas in the infeed line to the process gas in the
preheating line, wherein the process gas, downstream
of the heat exchanger, flows via a valve to the compres-
sor.
[0027] The invention is described in greater detail here-
inafter with respect to specific exemplary embodiments,
with reference to the drawings.
[0028] The abovementioned properties, features and
advantages of the present invention, and the manner in
which these are achieved, are clarified and elucidated in

conjunction with the following description of exemplary
embodiments, which are described in greater detail with
reference to the drawings.
[0029] Identical components, or components having
an identical function, are identified by the same reference
numbers.
[0030] Exemplary embodiments of the invention are
described hereinafter with reference to the drawings. It
is not intended for the exemplary embodiments to be rep-
resented in a true-to-scale fashion, but rather that the
drawing, in the interests of clarity, is executed in a the-
matically-defined and/or slightly distorted form. With re-
spect to any extensions of the instruction which is directly
perceptible from the drawing, reference should be made
to the relevant prior art.
[0031] In the drawing:

The figure: shows a schematic representation of the
installation according to the invention.

[0032] The figure shows a schematic representation
of the installation 1. The installation 1 is designed for
compressing a process gas, and comprises a compres-
sor 2 for compressing the process gas. The compressor
2 is constituted of a first compressor 2a and a second
compressor 2b.
[0033] A process gas flows via an infeed line 3 to an
input 4 of the first compressor 2a. A valve 12 is arranged
in the infeed line 3. The compressors 2, 2a, 2b respec-
tively comprise a rotor and a stator (not represented).
The rotor is rotatably mounted about an axis of rotation,
wherein the stator is arranged about the rotor. In opera-
tion, the process fluid flows between the stator and the
rotor, wherein a mechanical rotational energy of the rotor
is converted into pressure energy of the process gas.
[0034] The rotor is coupled in a torque-transmitting
manner by means of a drive 5, which is not represented
in greater detail. The drive 5 can be an electrically-pow-
ered motor, a gas turbine, a steam turbine or similar.
[0035] In the first compressor 2a, the pressure and
temperature of the process fluid are raised. After flowing
through the first compressor 2a, the process fluid flows
through an intercooler 6. The intercooler 6 is designed
to cool the process gas originating from the first com-
pressor 2a. In the intercooler 6, heat 7 is evacuated from
the process gas.
[0036] Downstream of the intercooler 6, the process
gas flows into a second input 8 of the second compressor
2b. Here again, mechanical rotational energy is convert-
ed into pressure energy of the process fluid, wherein the
temperature and pressure are raised. The process gas
is thus compressed in two stages. The process fluid thus
heated and pressurized exits the second compressor 2b
via an output 9 and flows via a discharge line 10 to a
process installation, which is not represented in greater
detail, in which the compressed process gas undergoes
further processing. A valve 11 is arranged in the dis-
charge line 10. By means of the valve 11, the flow of the
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process gas in the process installation can be interrupted.
[0037] In normal duty, the valves 11 and 12 are open.
[0038] However, as soon as it is necessary to execute
a sudden shutdown of the compressor 2, 2a, 2b, on what-
ever grounds (for example, in the event of a malfunction),
limiting conditions will occur in service. In this situation,
the valve 12 at the intake of the first stage and the valve
11 downstream of the second stage are closed.
[0039] In this situation, a fixed quantity of process gas
is present in the compressor 2, 2a, 2b and in the lines.
After a certain time, the pressure of the process gas be-
gins to rise on the grounds that, after a certain time, the
rise in the ambient temperature and the volatile nature
of the components present in the process gas initiates
an increase in the pressure of the process gas.
[0040] By way of a remedy, a storage line 13 is fluidi-
cally connected to the discharge line 10. A valve 14 is
arranged in this storage line 13, which is open.
[0041] The process gas then flows to a JT valve 15,
which is also described as a Joule-Thomson valve. In
the JT valve 15, the process gas is expanded in the evap-
orator to a pressure slightly in excess of atmospheric
pressure.
[0042] The installation 1 further comprises a cooling
unit 16, which is fluidically connected to the storage line
13. The cooling unit 16 is a heat exchanger, which is
fluidically connected via a valve 17 to a container 18 in
which liquid nitrogen is stored.
[0043] The process gas thus cooled is further cooled,
wherein the liquid nitrogen (which is present at a temper-
ature of -192°C) further cools the process gas by the
opening of the valve 17. The liquid nitrogen further cools
the process gas, which is converted into two phases at
a lower temperature and a lower pressure, and is stored
in a storage unit 19.
[0044] The storage unit 19 comprises a first preheating
line 22, wherein the process gas which is stored in the
storage unit 19 flows through this preheating line 22,
wherein the preheating line 22 is fed through a heat ex-
changer 23, which is designed to transfer heat from the
process gas in the infeed line 3 to the process gas in the
preheating line 22, wherein the process gas, downstream
of the heat exchanger 23, can flow via the valve 20 to
the compressor 2, 2a, 2b.
[0045] An output of the storage unit 19 is fluidically con-
nected by means of a storage output line 24 to the input
4 of the compressor 2, 2a, 2b.
[0046] A proportion of the process gas is routed directly
by the opening of the valve 20 to the input of the com-
pressor 2, 2a, 2b, and the liquid phase is vaporized in
the heat exchanger 22 by fresh process gas, by the open-
ing of the valve 21.
[0047] In this situation, the drive 5 requires no surplus
torque for the operation of the installation 1.
[0048] Although the invention has been illustrated and
described in greater detail with reference to the preferred
exemplary embodiment, the invention is not limited by
the examples disclosed, and further variations can be

inferred herefrom by a person skilled in the art, without
departing from the protective scope of the invention.

Claims

1. An installation (1) for compressing a process gas,
wherein the installation (1) comprises:

a compressor (2, 2a, 2b) for compressing a proc-
ess gas,
wherein the compressor (2, 2a, 2b) has a stator
and a rotor, a drive (5), which is connected to
the rotor in a torque-transmitting manner,
an infeed line (3), which is fluidically connected
to the input (4) of the compressor (2, 2a, 2b),
and a discharge line (10), which is fluidically con-
nected to the output (9) of the compressor (2,
2a, 2b), having a storage line (13) which is flu-
idically connected to the discharge line (10), and
wherein the storage line (13) is fluidically con-
nected to the input of a cooling unit (16),
wherein the installation (1) further comprises a
storage unit (19) for storing the process gas,
wherein an input of the storage unit (19) is flu-
idically connected to an output of the cooling unit
(16),
and wherein an output of the storage unit (19)
is fluidically connected to the input (4) of the
compressor (2, 2a, 2b) via a storage output line
(24).

2. The installation (1) as claimed in claim 1,
wherein a JT valve (15) for cooling the process gas
is arranged upstream of the cooling unit (16).

3. The installation (1) as claimed in claim 1 or 2,
wherein cooling in the cooling unit (16) is executed
by means of an energy exchange, using liquid nitro-
gen.

4. The installation (1) as claimed in one of the preceding
claims,
wherein the compressor (2) comprises a first com-
pressor (2a) and a second compressor (2b),
wherein the output of the first compressor (2a) is
fluidically connected to the input (8) of the second
compressor (2b) by means of a connecting line,
wherein an intercooler (6) is arranged in the connect-
ing line for cooling the compressed process gas orig-
inating from the first compressor (2a).

5. The installation (1) as claimed in one of the preceding
claims, wherein the storage unit (19) comprises a
first preheating line (22),
wherein the process gas which is stored in the stor-
age unit (19) flows through this preheating line (22),
wherein the preheating line (22) is fed through a heat
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exchanger (23), which is designed to transfer heat
from the process gas in the infeed line (3) to the
process gas in the preheating line (22), wherein the
process gas, downstream of the heat exchanger
(23), flows via a valve (20) to the compressor (2, 2a,
2b).

6. A method for the intermediate storage of a process
gas in an installation (1),
wherein the process gas is compressed in an instal-
lation (1) comprising a compressor (2, 2a, 2b), which
is designed for compressing the process gas, and,
in response to an event, the process gas flowing out
of the compressor (2, 2a, 2b) is cooled in a cooling
unit (16), and is stored thereafter in a storage unit
(19).

7. The method as claimed in claim 6,
wherein the process gas is cooled in a JT valve (15),
upstream of the input to the cooling unit (16).

8. The method as claimed in one of claims 6 or 7,
wherein cooling of the process gas in the cooling unit
(16) is executed by means of an energy exchange,
using liquid nitrogen.

9. The method as claimed in one of the preceding
claims,
wherein the compressor (2, 2a, 2b) comprises a first
compressor (2a) and a second compressor (2b), and
the gas flowing from the first compressor (2a) to the
second compressor (2b) is cooled in an intercooler
(6).

10. The method as claimed in one of the preceding
claims,
wherein a proportion of the process gas from the
storage unit (19) is preheated by means of an energy
exchange with the process gas from the infeed line
(3).
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