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sor system (10), especially industrial turbo compressor
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(18) and an anti surge device (20) having a first anti surge
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compressor (14) by means of a passive mechanism.
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es at least a second anti surge means (24) comprising
an active anti surge mechanism.
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Description

[0001] The invention relates to an industrial compres-
sor system, especially an industrial turbo compressor
system, according to the preamble of claim 1 and to a
method for operating such an industrial compressor sys-
tem according to the preamble of claim 12.

[0002] A compressor is used in many applications to
increase the fluid pressure which passes through the
compressor. A compressor flow rate is limited by surge
and stone wall phenomena at low and high mass flow,
respectively. A compressor operating area is bounded
by surge line and stone wall in the left and right sides of
a compressor map, respectively. Surge line represents
the operating points where surge is occurring. Itbecomes
the limit of stability of compressor operation at low mass
flow. Crossing the surge line causes the compressor to
enter surge and the turbo compressor becomes unstable.
The surge line is the limit of minimum mass flow in op-
erating the compressor. Stone wall is the limit of maxi-
mum mass flow in operating the compressor. The com-
pressor is only allowed to operate in between the surge
line and stone wall and therefore in the compressor op-
erating area. However, the high efficiency operating point
ofthe compressoris laid close to the surge line. Operating
at that point may endanger the compressor crossing the
surge line due to any disturbance. To avoid that the com-
pressor undergoes surge, it is usual practice in the field
of industrial compressors to use an anti surge system to
keep the compressor in the stable area when the com-
pressor is operated near the surge line. This system op-
erates for example with a control line that is defined on
the right side of the surge line with certain margin. The
control line becomes the minimum mass flow in operating
the compressor. The anti surge system is working when
the operating point cross the control line. It works by op-
erating a recycle device to reduce the pressure in a pres-
sure section of the compressor and thus increase the
flow through the compressor. This will bring an operating
point back to the right side of the control line.

[0003] The problem addressed by the invention is that
anindustrial compressor with an anti surge device should
be provided which could be operated more efficiently and
safe near a surge line, and even cross the surge line.
[0004] The problem addressed by the invention is that
invention by the features of claim 1. Favourable embod-
iments and advantages of the invention result from the
further claims, the drawing, and the description.

[0005] The invention is directed to an industrial com-
pressor system, especially an industrial turbo compres-
sor system, with at least one compressor comprising a
pressure section encasing a pressure volume and an anti
surge device having a first anti surge means for counter-
acting a surge condition of the compressor by means of
a passive mechanism.

[0006] It is provided that the anti surge device com-
prises at least a second anti surge means comprising an
active anti surge mechanism. "Provided" is intended to
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mean specially equipped and/or designed. It is therefore
advantageously possible to provide an industrial com-
pressor with an anti surge system which is able to allow
working near or on a surge line of the compressor and
even to obtain a new surge line which allows working in
a more or high efficient range with a high pressure and
an advantageously low mass flow. Thus, a compressor
operating area can be advantageously enlarged. There-
fore, costs for operating the compressor can be reduced.
[0007] An"industrial compressor"isintended to mean,
in particular, a compressor, which is used in industrial
plants, like an oil refinery, natural gas production and
distribution. Moreover, a "turbo compressor" is intended
to mean, in particular, a rotational machine. A "pressure
section" particularly defines a pipeline system which is
arranged opponent from a suction section located up-
stream of the compressor and/or has a higher pressure
as a pressure of the suction section and/or is located
downstream of the compressor and/or in, in particular,
embodied as a plenum of the compressor. An "anti surge
device" particularly depicts a device by means of which
a surge condition of the compressor can be avoided
and/or which stabilizes a operating point of the compres-
sor in a compressor operating area located between a
surge line and a stone wall of the compressor and/or
stabilizes the operating point on a right hand side of the
surge line. Surge is a phenomenon resulting from the
inability of a compressor impeller to produce the amount
of required energy that the process system requires. The
energy is produced by the action of the vanes and flow
between blade and vanes. The inability brings the com-
pressor operation to unstable condition. It can be a result
of flow separation, caused by low gas velocity, anywhere
in a compressor stage (inlet guide vane, impeller suction,
impeller mid section, impeller discharge or diffuser).
Some facts concerning surge are that it is a high speed
phenomena, flow reversal can occur in less than 150
milliseconds, pressure rapidly fluctuates, noise is gener-
ated, temperature increase can be very rapid and me-
chanical damage can occur.

[0008] Moreover, the term "counteract" is intended to
mean, in particular, minimize and/or preferably suppress.
The phrase "by means of a passive mechanism" is in-
tended to mean, in particular, that a surge line and/or a
course of the surge line, respectively, of the compressor
is unaffected by the action of the first anti surge means.
Thus the first anti surge means is a passive anti surge
means. Furthermore, an "active mechanism" displays a
mechanism where the compressor operating area is en-
larged and/or a course of the surge line is shifted, in par-
ticular to a lower mass flow and/or in a compressor map
more to the left. Thus, an active feedback to stabilize a
compression system by modifying its dynamics is uti-
lized. Due to the second/active anti surge means the area
on the left side of the surge line in the compressor map
can be stabilized in a certain range to provide a new
surge line. A new surge phenomenon will occur in the
lower mass flow than the original surge. Hence, the sec-
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ond anti surge means is an active anti surge means. The
active mechanism can work by controlling of the pressure
of the pressure section by actuating an exit throttle of the
pressure section and/or by controlling a couple valve lo-
cated close to an outlet of the compressor. Alternatively,
the active mechanism can be intended to control the
mass flow of the compressor by injecting small volumes
of extra fluid into the compressor or an impeller, respec-
tively, and/or the mechanism can influence surge by con-
trolling the torque of the electrical motor driving the com-
pressor. Moreover, it is possible to control a volume of
the compressor or the volume of the pressure section or
the plenum, respectively, by means of a movable plenum
wall. Generally every other mechanism that is feasible
to a person skilled in the art could be intended.

[0009] The second anti surge means or the active anti
surge means, respectively, preferably comprises at least
one sensor, which detects a condition and/or at least a
controller, which evaluates the condition and/or at least
an actuator, which adapts the condition according to a
signal generated dependent to the evaluated condition.
The sensor detects advantageously a compressor duct
mass flow, a compressor face total mass flow, a com-
pressor face static pressure, a pressure in the pressure
section (plenum), a suction temperature, arecooling tem-
perature and/or another parameter that is suitable to a
person skilled in the art. Furthermore, an "actuator" in
this context is intended to mean, in particular, a valve, a
throttle, an injected gas flow, a wall, a temperature con-
troller and/or another device thatis practical for a persons
skilled in the art. Preferably, the passive and the active
anti surge means provide a control system for the indus-
trial compressor.

[0010] Itis a further object of the present invention to
provide that the second anti surge means has at least
one volume activator. A "volume activator" is intended to
mean, in particular, a device which is an actuator and/or
which changes through its own action the volume of the
pressure section or the plenum, respectively. It is fa-
voured that the volume of the pressure section is in-
creased by the volume activator, which results advanta-
geously in a reduction of the pressure of the pressure
section or the plenum and thus will take the compressor
back to a stable operating condition. Additionally an en-
largement of the compressor operating area is achieved.
However, this enlargement is depended e.g. of a volume
capacity of the volume activator.

[0011] Advantageously, the volume activator has at
least a moveable means for varying the pressure volume
of the pressure section. The moveable means in prefer-
ably embodied as a moveable wall. Due to the moveable
means it is constructively easy to adjust a volume of the
pressure section.

[0012] Moreover, itis provided that the volume activa-
tor is arranged outside of the pressure section at a duct
of the pressure section. The phrase "outside of the pres-
sure section" is intended to mean, in particular, that it is
not located in the volume of the pressure section and/or

10

15

20

25

30

35

40

45

50

55

is not a structure or not a part of a structure, like a wall
of the pressure section/the plenum, of the pressure sec-
tion. By means of this arrangement the volume activator
can be easily connected with the pressure section and/or
an action of the volume activator can easily influence or
adjust the volume of the pressure section. Advanta-
geously, the volume activator forms the dead end of the
duct of the pressure section, wherein the volume activa-
tor terminates advantageously the duct of the pressure
section.

[0013] Furthermore, it is advantageous when the vol-
ume activator possesses a piston as the moveable
means. Thus, the moveable means can be manufactured
with minimum costs and weight.

[0014] Moreover, it could be designed robustly and re-
liable. Favourably, the movable means possesses a sur-
face facing the duct of the pressure section, whereby a
good and efficient working surface could be provided.
[0015] In a further embodiment of the invention, the
volume activator possesses a barrel, by which the piston
can be guided effortlessly. Advantageously, the movable
means is arranged inside a barrel of the volume activator,
whereby the moveable means or the piston, respectively,
can be arranged and operated loss-proof.

[0016] Additionally, it is a further object of the present
invention that a volume, which is encased by the surface
of the moveable means and a barrel of the volume acti-
vator, is at least 10 % of the pressure volume of the pres-
sure section. In other words, it is intended that the volume
activator could enlarge a volume of the pressure section
at least up to 10 % and/or that the volume activator has
a storage capacity of a volume which is at least about 10
% of the volume of the pressure section. It is generally
possible, that the volume, which is encased by the sur-
face of the moveable means and a barrel of the volume
activator, has a different percentage of the pressure vol-
ume of the pressure section than 10 %. A person skilled
in the art would select a suitable value in accordance to
the properties and dimension of the used compressor.
This results in the enlargement of the pressure volume
at least up to 10 % and therefore in an advantageous
enlargement of the compressor operating area.

[0017] Safe performance of the active anti surge
means or reliable avoidance of surge by using the piston
is limited by the storage capacity or the volume, respec-
tively, of the volume activator. Thus it is furthermore pro-
vided that the first anti surge means is embodied as a
security means to ensure a safe operation of the com-
pressor in case of failure of the second anti surge means.
The term "failure” is intended to mean particularly, a sit-
uation in which the active anti surge means is destroyed
and/or is defect and/or in which the capacity of the volume
actuator is insufficient. With the usage of the first anti
surge means as security feature an already existing
structure could easily accomplish a second function,
wherein manufacturing costs and components can be
reduced. Moreover, the security means could be realized
in a space saving manner.
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[0018] Inaddition,itis advantageous when the security
means has a switch. In this case a "switch" defines a
means which is intended to change a mode of the com-
pressor e.g. a mode operating solemnly with the active
anti surge means to a mode operating with both anti surge
means and/or to change an arrangement of parts of the
security means relative to one another. By means of the
switch the performance of the security means could be
effortlessly activated.

[0019] Preferably the switch is activated when at least
one detected parameter exceeds a predetermined value
and the moveable means is at rest. In case of surge, the
volume activator is activated and increases due to its
movement the pressure volume of the pressure section.
The activation is triggered by a signal from the controller,
wherein the controller had evaluated a sensor detected
parameter or parameters referring to the current work
point or work condition, respectively, of the compressor.
The controller compares the detected parameter value
(s) with a threshold or with a predetermined value repre-
senting a dangerous condition of the compressor. The
predetermined value could e.g. be represented by pa-
rameter pairs belonging to the surge line in dependence
of the pressure and the mass flow and/or by any other
condition or parameter which is feasible to a person
skilled in the art. When the controller detects, that at least
one detected parameter exceeds the predetermined val-
ue and therefore that the working condition of the com-
pressor is at risk to go into surge and/or that the operating
point is near or on or even left of the surge line, it triggers
the volume activator. Thus, also a command signal for
the volume activator exceeds a predetermined value,
namely 0. When the compressor is working in the mode
with solemnly the active anti surge means, as described
above, this has the first priority to suppress the surge
phenomenon. However, if the piston is at its maximum
stroke and/or is unmoving or at rest and therefore the
volume activator is out of its work area and the detected
parameter still exceeds the predetermined value, the se-
curity means takes effect. By means of the inventive em-
bodiment a precise adjustment could be archived and it
is ensured that the compressor works at all times both
safely and highly efficient.

[0020] Alternatively, the security means could be em-
bodied as a second active anti surge means, which is
intended to function in parallel to the first active anti surge
means. This second active anti surge means could be
designed after any active mechanism, which is feasible
to a person skilled in the art.

[0021] Advantageously, the first anti surge means is
embodied as a recycle valve configuration, wherein the
security means or the first anti surge means, respectively,
could be constructed constructively easy after an already
used and well-proved idea. A valve of the recycle valve
configuration is preferably controlled by the switch of the
security means. Therefore, an activation of the security
means is performed easily and trouble-free.

[0022] An effective and easily constructed surge de-
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vice can be achieved when the first anti surge means
possesses a recycle line. A "recycle line" is intended to
mean, in particular, a passage which connects at least
two areas which have at least one concordant parameter,
such as the same pressure, the same volume, a same
temperature and/or preferably the same composition of
a fluid or a gas, respectively. Preferably, the recycle line
connects at least two volumes, which have the same
composition of a fluid or a gas. Moreover, it is preferable
when the recycle line connects a region located down-
stream of the compressor with a region located upstream
of the compressor. Thus, a surplus fluid/gas volume ac-
cumulated downstream of the compressor could be used
an additional time. Furthermore the recycle line may be
connected to the valve.

[0023] Particularly advantageously, the first and/or the
second anti surge means are controlled by means of a
control law, by which the turbo compressor could be con-
trolled easily and reliably. A person skilled in the art will
chose the type of control law single handed according to
the properties of the used compressor and its compo-
nents.

[0024] The invention is directed to a method for oper-
ating a compressor system, especially a turbo compres-
sor system, with a compressor comprising a pressure
section encasing a pressure volume and an anti surge
device having a first anti surge means for counteract a
surge condition of the compressor by means of a passive
mechanism.

[0025] It is provided that the anti surge device com-
prises at least a second anti surge means working with
an active anti surge mechanism and wherein the second
anti surge means has at least one volume activator with
a moveable means that varies the pressure volume of
the pressure section. Thus, with this method an industrial
compressor or a turbo compressor, respectively, could
be operated with an anti surge device which allows a
working condition of the compressor near or on a surge
line of the latter and even to obtain a new surge line which
allows working in a more or high efficient range with a
high pressure and an advantageously low mass flow.
Therefore, a compressor operating area can be advan-
tageously enlarged, which additionally results in a reduc-
tion of costs for operating the compressor. Moreover, due
to the increase of the volume of the pressure section by
the volume activator, the pressure of the pressure section
or the plenum could be advantageously decreased and
hence will stabilize compressor.

[0026] The invention is explained in the following in
greater detail, as an example, with reference to an em-
bodiment depicted in drawings.

[0027] They show:

FIG1 a section of an industrial compressor system
according to the invention,

FIG2 acompressor map of the system from figure 1,
and
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FIG3 asetup with the system of figure 1 and a control
unit.
[0028] Elements that are functionally identical or sim-

ilar-acting are labelled using the same reference numer-
als in the figures. The figures are schematic depictions
of the invention. They do not depict specific parameters
of the invention. Furthermore, the figures merely show a
typical embodiment of the invention and should not limit
the invention to the embodiment shown.

[0029] Regarding elements in a figure that are not de-
scribed further, reference is made to the respective de-
scription of the elements in preceding figures to avoid
unnecessary repetition.

[0030] Fig. 1 shows a section of an industrial compres-
sor system 10 or an industrial turbo compressor system
12, with a compressor 14, in the form of a turbo compres-
sor, comprising a pressure section 16 embodied as ple-
num 66 encasing a pressure volume 18. The pressure
section 16 is located in a region 56 which is located down-
stream of the compressor 14 and has at an outlet 68 a
throttle 70 to adjust an operating point 80 of the compres-
sor 14. In addition, the industrial compressor system 10
comprises an anti surge device 20 having afirstanti surge
means 22 for counteracting a surge condition of the com-
pressor 14 by means of a passive mechanism and a sec-
ond anti surge means 24 comprising an active anti surge
mechanism.

[0031] The second anti surge means 24 has a volume
activator 26, which is arranged outside of the pressure
section 16 or the plenum 66, respectively, at a duct 30
of the pressure section 16 and forms the dead end 32 of
the duct 30. Moreover, the volume activator 26 possess-
es a barrel 36 and a moveable means 28 for varying the
pressure volume 18 of the pressure section 16. The mov-
able means 28 is embodied as a piston 34 and is arranged
inside the barrel 36 and possesses a surface 38, which
faces the duct 30 of the pressure section 16. The volume
activator 26 is enabled to absorb a volume 40, which is
encased by the surface 38 of the moveable means 28
and the barrel 36. Thus, the volume activator 28 can en-
large the pressure volume 18 of the pressure section 16.
A capacity or an uptake capacity of the volume activator
or the volume 40, respectively, is approximately 10 % of
the pressure volume 18 of the pressure section 16.
[0032] The second anti surge means 24 further com-
prises sensors 72, which detect a condition or afeedback
signal or parameters 46, 48 referring to the current op-
erating point 80 or work condition, respectively, of the
compressor 14, like the pressure 74 in the pressure sec-
tion 16 or a mass flow 76 in a region 58 located upstream
of the compressor 14. The sensors 72 feed the detected
information to a controller 78, which evaluates the de-
tected condition by using a control law. The controller 78
compares the detected parameters 46, 48 with a prede-
termined value 50 representing a dangerous condition
of the compressor 14. The predetermined value 50 rep-
resents a parameter pair of pressure 74 and mass flow
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76 belonging to an operating point 80 of a surge line 82
(see Fig. 2). When the controller 78 detects, that the de-
tected parameters 46, 48 exceeds the predetermined val-
ue 50 and therefore that the operating point 80 is on the
surge line 82 and that the working condition of the com-
pressor 14 is atrisk to go into surge, it triggers the volume
activator 26 with a command signal 84 that is # 0.
[0033] In case of an activation of the volume activator
26 it increases due to the movement of the moveable
means 28 or the piston 34, respectively, the pressure
volume 18 of the pressure section 16. Thus, the pressure
74 in the pressure section 16 is decreased and the mass
flow 76 of the initial surge point is reduced. As a result
the compressor 14 is back in a stable working condition.
When the compressor 14 is working in the mode with
solemnly the active anti surge means 24, as described
above, this has the first priority to suppress the surge
phenomenon.

[0034] However, if the piston 34 is at its maximum
stroke or at rest the volume activator 26 is out of its work
area and if the detected parameters 46, 48 are still ex-
ceeding the predetermined value 50, a security means
42 takes effect. Hence, the first anti surge means 22 is
embodied as the security means 42 to ensure a safe
operation of the compressor 14 in case of failure of the
second anti surge means 24. Moreover, the security
means 42 has a switch 44, which is activated when the
detected parameters 46, 46 exceed the predetermined
value 50 and the moveable means 28 is at rest. The
switch 44 controls a valve 86 of the first anti surge means
22 which is embodied as a recycle valve configuration
52. Since the first anti surge means 22 possesses a re-
cycle line 54, which connects the region 56 located down-
stream of the compressor 14 with a region 58 located
upstream of the compressor 14, and the valve 86 opens
and closes the recycle line 54 in dependence of a signal
88 from the switch 44 the pressure 74 in the pressure
section 16 could be reduced by an efflux of fluid out of
the pressure section 16.

[0035] In fig. 2 a compressor map 90 of the industrial
compressor system 10 is shown. Due to the operation of
the compressor system 10 and the anti surge device 20
with the passive and active anti surge means 22, 24 and
thus the variation or the increase of the pressure volume
18 of the pressure section 16 by the volume activator 26
with its moveable means 28 the surge line 82 can be
shifted more to the left to gain a new surge line 92. There-
fore, a compressor operating area 94, which is limited on
the left side at a low mass flow 76 by the surge line 82
or the new surge line 92, respectively, and on the right
side at a high mass flow 76 by means of a stone wall 96,
can be enlarged.

[0036] Fig.3shows asetup withanindustrial compres-
sor system 10 with the compressor 14 and a control unit
98. The first and second or the passive and active, re-
spectively, anti surge means 22, 24 are controlled by
means of a control law 60. Various parameters 46, 48
are detected at different points of the compressor 14 for
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example by sensors 72 detecting a compressor inlet
pressure and temperature, a discharge pressure and
temperature, a compressor mass flow rate or a plenum
pressure and temperature and are feed to the controller
78 which belongs to the control unit 98. The control unit
98 can be every unit a person skilled in the art thinks is
feasible.

Claims

1. Industrial compressor system (10), especially indus-
trial turbo compressor system (12), with at least one
compressor (14) comprising a pressure section (16)
encasing a pressure volume (18) and an anti surge
device (20) having a first anti surge means (22) for
counteracting a surge condition of the compressor
(14) by means of a passive mechanism, wherein the
anti surge device (20) comprises at least a second
anti surge means (24) comprising an active anti
surge mechanism.

2. Industrial compressor system according to claim 1,
wherein the second anti surge means (24) has at
least one volume activator (26) with a moveable
means (28) for varying the pressure volume (18) of
the pressure section (16).

3. Industrial compressor system according to claim 2,
wherein the volume activator (26) is arranged out-
side of the pressure section (16) at a duct (30) of the
pressure section (16).

4. Industrial compressor system according to claim 3,
wherein the volume activator (26) forms the dead
end (32) of the duct (30) of the pressure section (16).

5. Industrial compressor system according to claims 2
to 4, wherein the volume activator (26) possesses a
piston (34) as the moveable means (28).

6. Industrial compressor system according to claims 3
to 5, wherein the volume activator (26) possesses a
barrel (36) and the movable means (28) is arranged
inside the barrel (36) and possesses a surface (38)
facing the duct (30) of the pressure section (16) and
a volume (40), which is encased by the surface (38)
of the moveable means (28) and the barrel (36), is
atleast 10 % of the pressure volume (18) of the pres-
sure section (16).

7. Industrial compressor system according to one of
the proceeding claims, wherein the first anti surge
means (22) is embodied as a security means (42) to
ensure a safe operation of the compressor (14) in
case of failure of the second anti surge means (24).

8. Industrial compressor system according to claims 2
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10.

11.

12.

and 7, wherein the security means (42) has a switch
(44), which is activated when at least one detected
parameter (46, 48) exceeds a predetermined value
(50) and the moveable means (28) is at rest.

Industrial compressor system according to one of
the proceeding claims, wherein the first anti surge
means (22) is embodied as a recycle valve configu-
ration (52).

Industrial compressor system according to one of
the proceeding claims, wherein the first anti surge
means (22) possesses arecycle line (54), which con-
nects a region (56) located downstream of the com-
pressor (14) with a region (58) located upstream of
the compressor (14).

Industrial compressor system according to one of
the preceding claims, wherein the first and/or the
second anti surge means (22, 24) are controlled by
means of a control law (60).

Method for operating a turbo compressor system
(10), especially an industrial turbo compressor sys-
tem (12), with a compressor (14) comprising a pres-
sure section (16) encasing a pressure volume (18)
and an anti surge device (20) having a first anti surge
means (22) for counteracting a surge condition of
the compressor (14) by means of a passive mecha-
nism, wherein the anti surge device (20) comprises
at least a second anti surge means (24) working with
an active anti surge mechanism and wherein the sec-
ond anti surge (24) means has at least one volume
activator (26) with a moveable means (28) that varies
the pressure volume (18) of the pressure section
(16).

Amended claims in accordance with Rule 137(2)

EPC.

1. Industrial compressor system (10), especially in-
dustrial turbo compressor system (12), with at least
one compressor (14) comprising a pressure section
(16) encasing a pressure volume (18) and an anti
surge device (20) having a first anti surge means
(22) for counteracting a surge condition of the com-
pressor (14) by means of a passive mechanism,
wherein the anti surge device (20) comprises at least
a second anti surge means (24) comprising an active
anti surge mechanism, characterized in that the
second anti surge means (24) has at least one signal
triggered volume activator (26) with a moveable
means (28) for varying the pressure volume (18) of
the pressure section (16).

2. Industrial compressor system according to claim
1, wherein the volume activator (26) is arranged out-
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side of the pressure section (16) at a duct (30) of the
pressure section (16).

3. Industrial compressor system according to claim
2, wherein the volume activator (26) forms the dead
end (32) of the duct (30) of the pressure section (16).

4. Industrial compressor system according to claims
1t0 43, wherein the volume activator (26) possesses
a piston (34) as the moveable means (28).

5. Industrial compressor system according to claims
2 to 4, wherein the volume activator (26) possesses
abarrel (36) and the movable means (28) is arranged
inside the barrel (36) and possesses a surface (38)
facing the duct (30) of the pressure section (16) and
a volume (40), which is encased by the surface (38)
of the moveable means (28) and the barrel (36), is
atleast 10 % of the pressure volume (18) of the pres-
sure section (16).

6. Industrial compressor system according to one of
the proceeding claims, wherein the first anti surge
means (22) is embodied as a security means (42) to
ensure a safe operation of the compressor (14) in
case of failure of the second anti surge means (24).

7. Industrial compressor system according to claims
1and 6, whereinthe security means (42) has a switch
(44), which is activated when at least one detected
parameter (46, 48) exceeds a predetermined value
(50) and the moveable means (28) is at rest.

8. Industrial compressor system according to one of
the proceeding claims, wherein the first anti surge
means (22) is embodied as a recycle valve configu-
ration (52).

9. Industrial compressor system according to one of
the proceeding claims, wherein the first anti surge
means (22) possesses arecycle line (54), which con-
nects a region (56) located downstream of the com-
pressor (14) with a region (58) located upstream of
the compressor (14).

10. Industrial compressor system according to one
of the preceding claims, wherein the first and/or the
second anti surge means (22, 24) are controlled by
means of a control law (60).

11. Method for operating a turbo compressor system
(10), especially an industrial turbo compressor sys-
tem (12), with a compressor (14) comprising a pres-
sure section (16) encasing a pressure volume (18)
and an anti surge device (20) having a first anti surge
means (22) for counteracting a surge condition of
the compressor (14) by means of a passive mecha-
nism, wherein the anti surge device (20) comprises
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at least a second anti surge means (24) working with
an active anti surge mechanism and wherein the sec-
ond anti surge (24) means has at least one signal
triggered volume activator (26) with a moveable
means (28) that varies the pressure volume (18) of
the pressure section (16).
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