
Fluid analysis system and method for operation of an analysis system The
present invention relates to a fluid analysis system for analysis of a
fluid flowing in a pipe or in a pipeline. It is particularly applicable for
a fluid analysis system arranged for counting particles in a fluid flowing
in a pipe or a pipeline. The present invention further relates to a method
for operation of a fluid analysis system for analysis of a fluid flowing in
a pipe or a pipeline. The present invention also relates to use of the
fluid analysis system. The fluid analysis system is particularly useful for
counting particles in a fluid flowing in a pipe or a pipeline located in
areas with difficult access such as for example on an ocean or seabed. This
may be in connection with control of hydraulic oil in hydraulic systems,
for example in connection with equipment for production of hydrocarbons,
where the equipment may be subsea production equipment. The invention is
also particularly applicable in areas where there is a risk of explosion
and/or fire. From the American patent application US 2004/0197922 Al a
system is known for detecting impurities in a water supply flowing in a
pipe system. In the description it is also mentioned that a propeller may
be provided in the pipe system for charging batteries which supply
electricity for operation of the system. A similar system is disclosed in
the Japanese patent JP 2002267510, where electrical power required for
operation of the system is provided by a battery which is charged by a
propeller where the propeller is mounted in a pipe and driven by the fluid
flow in the pipe. The applicant's own patent application, WO 2004/057306
discloses in situ sampling and monitoring of a fluid by a fluid analyser
which will be able to be used in connection with the invention in the
present patent application. In US 5,572,320 an analysis apparatus for
determination of particulate material in fluid is described in detail. When
the number of particles present in a fluid has to be counted, the particles
should be as uniformly distributed in the fluid as possible. Should the
particles for some reason or other have a tendency to agglomerate in the
fluid, it could give an entirely false picture of the particle density in
the fluid if the fluid sample removed for counting particles either
contains fluid with a particle density which is far below or far above the
real particle density in the fluid. It is therefore advantageous to mix the
fluid in order to obtain a uniform distribution of particles in the fluid
before a 



fluid sample is removed for counting particles in the fluid. Since the
present system for particle counting is intended for use in environments
with difficult access or where there is a risk of fire and/or explosion, it
is also anadvantage for the particle counter to be entirely or to the
greatest possible extent self-sufficient in the energy required. This
avoids the use of cables for supplying electrical energy for operating the
particle counter. This applies, for example, to the light source for
particle counting and image recognition, data processing, cable-free
communication for transmitting data from the particle counter and/or
control signals for controlling the particle counter and other parts of the
system. In other ways too it is an advantage if the whole system can
function as far as possible without external intervention. An example of
this is in avoiding the use of a pump for driving fluid samples through the
fluid analysis system and possibly back to the pipe flow from which the
fluid sample was removed. The object of the present invention has therefore
been to provide a fluid analysis system which attempts to solve the
above-mentioned problems and which can therefore be employed in areas which
are inaccessible or difficult to access, or in areas where there is a risk
of fire and/or explosions. This object is achieved with a fluid analysis
system as defined in the independent claim 1, a method for operation of a
fluid analysis system as defined in the independent claim 18, and by the
use of the fluid analysis system as indicated in claims 20 and 21. Further
preferred embodiments of the fluid analysis system are indicated in the
associated dependent claims 2-17, while a further embodiment of the method
for operation of the fluid analysis system is indicated in claim 19. Thus a
fluid analysis system is provided for analysis of a fluid flowing in a pipe
or a pipeline. The fluid analysis system comprises a pipe portion, which,
when the fluid analysis system is put to use, forms a part of the pipe or
the pipeline through which the fluid flows. The pipe portion is provided
with a fluid sample outlet for withdrawing fluid samples from the fluid
flowing through the pipe portion and a fluid sample return outlet for
returning fluid samples to the pipe portion where the fluid sample return
outlet is arranged downstream of the fluid sample outlet. The fluid
analysis system further comprises a fluid analyser which is arranged in
fluid communication with the fluid sample outlet and the fluid return
outlet and a propeller unit which is provided with at least one upstream
propeller and at least one downstream propeller. The propeller unit is
mounted in the pipe portion so that the upstream propeller is located
upstream of the fluid sample outlet, thereby 



enabling the upstream propeller to mix the fluid in the pipeline before
withdrawal of fluid samples through the fluid sample outlet, and in such a
manner that the downstream propeller is located downstream of the fluid
sample outlet and upstream of the fluid sample return outlet, thereby
enabling the downstream propeller to provider pressure drop in the pipe
portion between the fluid sample outlet and the fluid sample return outlet
which is sufficient to drive the fluid samples through the fluid analysis
system.The propeller unit further comprises a propeller housing in which is
mounted at least one electrical generator. Normally one generator will be
mounted in the propeller housing, but when, for example, a spare generator
is required to take over the production of electricity in a situation where
the generator which is normally in use has broken down or requires
maintenance involving the need to stop the generator, more than one
generator may be provided in the propeller housing. The upstream and
downstream propellers may be of traditional propeller design with a hub to
which the blades are attached and with a propeller housing mounted in the
pipe portion. The propeller housing is made as small as possible and as
streamlined as possible in order to influence the pipe flow through the
pipe portion to the least possible extent. The diameter of the upstream
propeller and the downstream propeller is chosen according to the function
it has to perform. If the upstream propeller is arranged only for mixing
the fluid in the pipe flow before the fluid sample outlet, the upstream
propeller's blades will be able to be designed so as to create the degree
of turbulence required for mixing the fluid. The desired degree of
turbulence, and thereby the degree of mixing of the pipe flow may also be
achieved by adapting the upstream propeller's diameter. The task of the
downstream propeller is preferably to produce electrical energy and provide
a pressure drop in the pipe portion between the fluid sample outlet and the
fluid sample return outlet and the diameter may be chosen which best
satisfies these two requirements. As an alternative to an ordinary
propeller design, the upstream propeller and/or the downstream propeller
may be designed with a peripheral ring which is attached to the outer tips
of the propeller blades in the radial direction, where the peripheral ring
is rotatably mounted as a part of the pipe portion. The rotating ring can
act as a rotor in an electrical generator, while the stator is mounted
round the ring in the pipe portion. It is, of course, also possible to
mount the peripheral ring on traditional bearings so that the propeller
only rotates without producing electrical 



energy. This will be particularly relevant for the upstream propeller if it
only has to mix the fluid in the pipe flow. Another alternative will be a
combination of these two types of propeller. In this case the downstream
propeller is preferably provided with a peripheral ring and acts as the
rotor in an electrical generator, while the upstream turbine is mounted on
a shaft which is centrally attached to the downstream propeller and is
substantially coaxial with the downstream propeller's axis of rotation. The
shaft projects upstream from the downstream propeller so that the upstream
propeller, which is mounted on the shaft, is located upstream of the fluid
sample outlet. In order for the upstream propeller to be able to rotate,
the upstream propeller is either rotatably mounted on the shaft which is
fixed to the downstream propeller, or the upstreampropeller is fixed to the
shaft while the shaft is rotatably mounted in a hub in the centre of the
downstream propeller (to which the downstream propeller's blades are then
attached). In addition to providing a pressure drop in the pipe portion,
the downstream propeller will normally also drive, or help to drive, an
electrical generator which is arranged in the propeller unit. Similarly, in
addition to mixing the fluid in the pipeline, the upstream propeller can
also drive, or help to drive, the electrical generator which is arranged in
the propeller unit. The fluid analysis system further comprises means for
transmitting electrical energy from the at least one electrical generator
to the fluid analyser and other power consumers in the fluid analysis
system. These means will normally be ordinary electric cables which are
freely available on the market. In an embodiment of the invention the at
least one upstream propeller and the at least one downstream propeller may
be mounted on separate shafts, where the shafts are coaxial. The at least
one upstream propeller and the at least one downstream propeller may be
arranged in a contra-rotating manner. The electrical generator may then be
a contra-rotating generator with the result that both the upstream
propeller and the downstream propeller play a part in running the
generator. Another alternative is to mount the at least one upstream
propeller and the at least one downstream propeller on the same shaft that
drives the electrical generator. Instead of mounting both the upstream
propeller and the downstream propeller upstream of a propeller housing, the
at least one upstream propeller may be mounted upstream of the propeller
housing, and the at least one downstream propeller mounted downstream of
the propeller housing. It is possible to mount the 



upstream propeller and the downstream propeller on a through-going shaft or
they may be mounted on separate shafts which can then drive a
contra-rotating generator. In an embodiment of the invention the propeller
unit comprises at least two electrical generators, where the at least one
upstream propeller drives a first electrical generator and the at least one
downstream propeller drives a second electrical generator. The fluid
analyser preferably comprises means for automatic counting of the number of
particles in the fluid samples. These means may, for example, comprise a
particle counter which is capable of identifying particles in a fluid
sample and transmitting relevant data to a base station. In order to be
able to store analysis data for the fluid samples, the fluid analysis
system preferably comprises a data storage unit which can store data from
the fluid analyser relating to each individual fluid sample.The fluid
analysis system further comprises means for transmitting data and/or
control signals between the fluid analysis system and a base station at a
distance from the fluid analysis system. The means for transmitting data
and/or control signals may comprise one or more devices for wireless
transmission of data and/or control signals between the fluid analyser and
the base station. A mobile network and blue tooth are examples of wireless
data transmission methods which may be employed. The means for transmitting
data and/or control signals may also comprise one or more cables for
transmitting data and/or control signals between the fluid analyser and a
base station if the fluid analyser is located in such a manner that this is
expedient. The fluid analyser preferably further comprises one or more
sample containers for collecting one or more fluid samples, thereby
enabling the number of particles in a fluid sample to be counted in a
suitable laboratory. This may, for example, be relevant when automatic
analysis of the fluid samples provides results which differ from
anticipated values and have to be verified by means of a thorough analysis
in a suitable laboratory. The sample container or sample containers are
preferably releasably mounted in the fluid analyser in such a manner that
the sample container can be removed from and placed in the fluid analyser
by an ROV, a robot or similar equipment. This is particularly important
when the system is used in areas which are difficult to access during
normal operation. The fluid analysis system preferably further comprises
means for controlled 



withdrawal of a predetermined amount of fluid in a fluid sample. These
means may be composed of one or more valve devices according to
requirements. The valve devices are preferably automatic and advantageously
designed so that they can be controlled from the base station. Similarly
the fluid analysis system preferably further comprises means which control
the flow of fluid from fluid samples back to the pipe flow in the pipe
portion and prevent fluid flow from the pipe portion through the fluid
sample return outlet in the direction of the fluid analyser. These means
may be composed of one or more valve devices. The valve devices are
preferably automatic and advantageously capable of being controlled from
the base station. How great an amount should be removed from the fluid flow
at any time through the pipe portion when a fluid sample is withdrawn may
be regulated and set by means of the wireless system or the cables as
mentioned above. Alternatively this may be regulated by setting the valve
devices manually. A method is also provided for operation of a fluid
analyser for analysis of a fluid flowing in a pipe or a pipeline, where a
fluid sample outlet is provided in the pipe orthe pipeline. Through the
fluid sample outlet a fluid sample is withdrawn which is passed to the
fluid analyser for analysis of the fluid sample. The method comprises the
following steps:  Providing a propeller unit comprising at least one
upstream propeller and at least one downstream propeller, where the
propellers are mounted on one or more rotating shafts and at an axial
distance apart in the pipeline's longitudinal direction, and where at least
one of the propellers is arranged to be able to drive an electrical
generator mounted in the propeller unit.  Placing the propeller unit in the
pipeline in such a manner that the at least one upstream propeller is
located upstream of the fluid sample outlet in the pipeline and the at
least one downstream propeller is located downstream of the fluid sample
outlet. In this manner the propellers provide mixing of the fluid before
the fluid sample is withdrawn through the fluid sample outlet and
production of electric current for operation of the fluid analyser and
other equipment which requires electric current. In an embodiment of the
invention the method further comprises the step of placing the propeller
unit in the pipeline in such a manner that the downstream propeller is
located upstream of a fluid sample return outlet with which the pipeline is
provided. Ih this manner a desired pressure drop can be provided in the
pipeline between the 



fluid sample outlet and the fluid sample return outlet. A use of a fluid
analysis system is also provided for analysis of a fluid flowing in a pipe
or a pipeline where the pipe portion forms a part of the pipe or the
pipeline. A use of a fluid analysis system is also provided for analysis of
a fluid flowing in a pipe or a pipeline where the pipe or the pipeline is
located under water, i.e. preferably on an ocean bed or seabed or in an
environment where there is a risk of fire and/or explosion. Some
embodiments of the invention will now be described in greater detail with
reference to the attached figures, in which Figure 1 is a schematic view of
a first embodiment of the invention, Figure 2 is a schematic view of a
second embodiment of the invention, Figure 3 is a schematic view of a third
embodiment of the invention, Figure 4 is a schematic view of a fourth
embodiment of the invention.Figures 1-4 illustrate different embodiments of
the invention. The different embodiments, however, have many common
features which will be explained further before each individual embodiment
is explained in more detail. In the figures a fluid analysis system is
illustrated which is generally indicated by the reference numeral 10. The
fluid analysis system comprises a pipe portion 12, which, when the fluid
analysis system 10 is in use, forms a part of a pipe or a pipeline. A pipe
flow 50 of a fluid flows through the pipe or the pipeline. In some cases it
will be desirable to carry out a regular check of the particle density in
the fluid flow 50. This may, for example, be relevant for hydraulic systems
where the number of particles and the size of the particles in the fluid
flow 50 will be able to indicate to what extent there is evidence of wear
and tear on the parts in the hydraulic system so that preventive
maintenance can be initiated at an early point. Lubricating systems are
another technical field in which the present invention will be able to be
employed where the particle density in the lubricating fluid will be able
to be used for detecting early signs of wear on various machine parts so
that measures can be taken before a complete breakdown occurs of vital
parts in the machine or machines which are being lubricated. The pipe
portion 12 is provided with a fluid sample outlet 35 and a fluid analyser
16. The fluid analyser 16 will preferably operate automatically and
includes apparatus necessary for enabling an analysis of a fluid sample to
be implemented. Amongst other things this includes a particle counter 17
where a fluid sample is examined. An example of such equipment is described
in US 5,572,320 as indicated 



in the introductory part of the application. The automatic analysis
equipment (not illustrated in detail in the figures) may for example
include a laser diode which transmits light through the fluid sample. The
light then passes from the laser through a magnifying lens before an image
is registered on an image sensor chip. The image registered on the image
sensor chip is then analysed by identification equipment which identifies
and counts particles displayed on the image. In the process relevant data
are preferably stored in a data storage medium 18 and transmitted,
preferably wirelessly, to a base station 20 by means of communication
equipment 19 comprising at least a transmitter and preferably a receiver.
If the communication equipment 19 is provided with a receiver, the
communication equipment can also be used for communication between the
fluid analysis system 10 and the base station 20, which is normally located
at a distance from the fluid analysis system 10, with the result that it is
possible to control the fluid analysis system which, for example, may be
located on the seabed. The fluid analyser 16 is preferably connected to the
pipe portion 12 by means of fluid lines 38, 39 and at least one valve
device 43, which is preferably an automaticvalve device, which controls
withdrawal of fluid samples from the pipe flow 50 in the pipe portion 12
and the flow of the fluid samples through the fluid analyser. After having
passed through the fluid analyser 16, the fluid sample may be dumped in a
store (not shown in the figures), or the fluid analyser 16 may be connected
to a fluid sample return outlet 36 provided in the pipe portion 12, through
fluid lines 40, 41, thus enabling the fluid sample to be returned to the
fluid flow 50. The fluid sample return outlet 36 is preferably provided
downstream of the fluid sample outlet 35 in the pipe portion 12. There is
also provided at least one valve device 44, preferably an automatic valve
device, in connection with the fluid lines 40, 41, thereby enabling the
flow of fluid samples being returned to the pipe flow 50 in the pipe
portion 12 to be regulated. By means of the at least one valve device 44 it
is also possible to prevent fluid flow from the pipe flow 50 through the
fluid lines 40, 41. As already mentioned, the valve devices 43, 44 are
preferably automatic, thereby enabling them to be controlled from the base
station 20. Data transmission and/or control of the fluid analysis system
10 is preferably conducted via a wireless system, but it may also be
carried out by means of communication cables if the fluid analysis system
10 is located in such a manner 



that it is expedient and feasible to use communication cables. The fluid
analyser also preferably comprises a sample container (not illustrated in
the figures) which can store a fluid sample withdrawn from the pipe portion
12. This sample container is preferably releasably mounted in the fluid
analyser 17 in such a manner that it is removed by an ROV or other
mechanical equipment and transported to a laboratory for detailed analysis.
This may be relevant, for example, if results transmitted from the fluid
analysis system provide grounds for undertaking a more thorough analysis of
the fluid sample. The fluid analyser may, of course, also be provided with
more than one sample container. In the pipe portion 12 there is mounted a
propeller unit 22. The propeller unit 22 comprises an upstream propeller
29, a downstream propeller 30 and at least one electrical generator 25, 26,
27 which is arranged in a propeller housing 23 and which is driven by one
or both the propellers 29, 30. The propeller unit may be secured in
position by means of fastening devices 24, such as e.g. stays or plates.
The size of the propeller housing 23 is minimised and the propeller housing
is designed so that the flow of fluid past the propeller housing is
influenced to the least possible extent. The term upstream propeller here
refers to the fact that the propeller is placed upstream of the fluid
sample outlet 35, while downstream propeller correspondingly refers to the
fact that the propeller is placed downstream of the fluid sample outlet 35.
The exact distance upstream and downstream of the fluid sample outlet 35 at
which the upstream propeller 29 and the downstreampropeller 30 should be
placed will depend amongst other things on the size (i.e. diameter) of the
pipe and the propellers and what kind of fluid is flowing in the pipe
portion. A person skilled in the art will be able to adapt the distances so
as to achieve the object of the invention, possibly after a certain amount
of testing if necessary. Between the electrical generator 22 and the fluid
analyser 16 and any other power consumers in the fluid analysis system,
means are provided, preferably electric cables 28, for transmitting
produced electric current. The electric current produced by the propeller
unit 22 may be used to charge one or more batteries (not shown in the
figures), which in turn supply the fluid analyser 16 and other power
consumers in the fluid analysis system 10 with electric current. In figures
1-4 some examples are illustrated of how the upstream propeller and the
downstream propeller may be arranged. In figure 1 an embodiment of the
invention is illustrated where the upstream 



propeller 29 and the downstream propeller 30 are mounted on a common shaft
33. The common shaft 33 drives the electrical generator 25 which is
arranged in the propeller housing 23. The downstream propeller 30 may be
designed in such a manner that it is this propeller which substantially
helps to drive the electrical generator 25, while the upstream propeller 29
substantially helps to mix the fluid in the fluid flow 50 at the front edge
of the fluid sample outlet 35. The design and setting of the blades on the
upstream propeller 29 will be decisive for the extent to which the fluid in
the fluid flow 50 is mixed. This applies to all the different embodiments
of the present invention. The downstream propeller 30 will also preferably
provide the required pressure drop in the pipe portion 12 between the fluid
sample outlet 35 and the fluid sample return outlet 36, thereby causing the
fluid samples to be driven through the fluid analyser and back to the pipe
flow 50 without the need for any kind of pump arrangement. In figure 2 an
embodiment of the invention is illustrated where the upstream propeller 29
is mounted on an upstream propeller shaft 31 while the downstream propeller
30 is mounted on a downstream propeller shaft 32 where the upstream
propeller shaft 3 1 and the downstream propeller shaft 32 are coaxially
mounted. There are substantially two possibilities for operation of the
electrical generator 25 for this embodiment. The downstream propeller 30
can drive the electrical generator 25, while the upstream propeller 29 is
mounted in such a way that it rotates independently of the downstream
propeller's rotation and only contributes to mixing of the fluid, for
example by the upstream propeller shaft 31 being rotatably mounted inside
the downstream propeller shaft 32 which may be cylindrical in shape.
Alternatively, the upstream propeller 29 and the downstream propeller 30
may be mounted in such a way that they are contra-rotating and both help to
drive theelectrical generator and thereby the production of electricity.
Contra-rotating generators are known in the prior art and will not be
described further here. The downstream propeller 30 will also preferably
provide the required pressure drop in the pipe portion 12 between the fluid
sample outlet 35 and the fluid sample return outlet 36, thereby causing the
fluid samples to be driven through the fluid analyser and back to the pipe
flow 50 without the need to use any kind of pump arrangement. In figure 3
an embodiment of the invention is illustrated where the upstream propeller
29 and the downstream propeller 30 are mounted on each side of the
propeller housing 23. The upstream propeller 29 is mounted upstream of the
propeller housing 23 and the fluid sample outlet 35, while the downstream
propeller 



30 is mounted downstream of the fluid sample outlet 35 and upstream of the
fluid sample return outlet 36. In the figure an embodiment is illustrated
where the upstream propeller 29 is mounted by means of bearings 34 and
rotates independently of the downstream propeller 30 and the electrical
generator 25. The electrical generator is therefore driven only by the
downstream propeller 30. An alternative will of course be to mount the
upstream propeller 29 and the downstream propeller 30 on a through-going
common shaft where both the propellers 29, 30 help to drive the electrical
generator 25. The downstream propeller 30 will also preferably provide the
required pressure drop in the pipe portion 12 between the fluid sample
outlet 35 and the fluid sample return outlet 36, thereby causing the fluid
samples to be driven through the fluid analyser and back to the pipe flow
50 without the need to use any kind of pump arrangement. In figure 4 an
embodiment of the invention is illustrated where the upstream propeller 29
and the downstream propeller 30 are mounted on each side of the propeller
housing 23 in a similar manner to that illustrated in figure 3. The
upstream propeller 29 is mounted upstream of the propeller housing 23 and
the fluid sample outlet 35, while the downstream propeller 30 is mounted
downstream of the fluid sample outlet 35 and upstream of the fluid sample
return outlet 36. The propeller unit 22, however, is provided with a first
electrical generator 26 and a second electrical generator 27, both of which
are disposed in the propeller housing 23. The upstream propeller 29 drives
the first electrical generator 26 via the upstream propeller shaft 31,
while the downstream propeller 30 drives the second electrical generator 27
via the downstream propeller shaft 32. During normal operation one of the
two electrical generators 26, 27 will be able to be disconnected so that
only one generator is in operation and producing electrical energy. The
first generator 26, which is driven by the upstream propeller 29, will
preferably be disengaged during normal operation. The downstream propeller
30 will then drive the second generator 27 while simultaneously providing a
pressure drop between the fluid sample outlet 35 and the fluid sample
return outlet 36, while the upstream propeller just mixes the fluid in the
fluid flow 50 during normal operation. In the event of necessarymaintenance
or breakdown of the second electrical generator 27, the first generator 26
will be able to be switched on, thereby permitting the production of
electricity to continue. A number of embodiments of the invention have now
been described, which mixes the fluid in the fluid flow 50 before fluid
samples are removed from the fluid flow 



and which will make the fluid analysis system 10 independent of the
external supply of electrical power and use of a pump for pumping fluid
samples through the fluid analysis system 10 and back to the pipe portion
12. The system described above may of course be used anywhere, but it is
particularly suitable for use in areas with difficult access, such as for
example in connection with bottom-based installations for production of
hydrocarbons at sea. It is also well-suited for use in areas where there is
an environment with a risk of fire and explosion.CLAIMS 1. A fluid analysis
system (10) for analysis of a fluid in a pipe flow (50) flowing in a pipe
or in a pipeline, which fluid analysis system (10) comprises - a pipe
portion (12) which, when the fluid analysis system (10) is put to use,
forms a part of the pipe or the pipeline through which the fluid flows,
which pipe portion (12) is provided with a fluid sample outlet (35) for
withdrawal of fluid samples from the pipe flow (50) in the pipe portion
(12) and a fluid sample return outlet (36) for returning fluid samples to
the pipe flow in the pipe portion (12), which fluid sample return outlet
(36) is arranged downstream of the fluid sample outlet (35); - a fluid
analyser (16) which is provided in fluid communication with the fluid
sample outlet (35) and the fluid sample return outlet (36), c h a r a c t e
r i s e d i n that the fluid analysis system (10) further comprises a
propeller unit (22) which is provided with at least one upstream propeller
(29) and at least one downstream propeller (30), which propeller unit (22)
is mounted in the pipe portion (12) in such a manner that the upstream
propeller (29) is located upstream of the fluid sample outlet (35), thereby
enabling the upstream propeller (29) to mix the pipe flow (50) in the pipe
portion (12) before fluid samples are withdrawn through the fluid sample
outlet (35), - the downstream propeller (30) is located downstream of the
fluid sample outlet (35) and upstream of the fluid sample return outlet
(36), thereby enabling the downstream propeller (30) to provide a pressure
drop in the pipe portion (12) between the fluid sample outlet (35) and the
fluid sample return outlet (36) which is sufficient to drive the fluid
samples through the fluid analysis system (10). 2. A fluid analysis system
according to claim 1, 



c h a r a c t e r i s e d i n that the propeller unit (22) comprises a
propeller housing (23) in which at least one electrical generator (25, 26,
27) is provided. 3. A fluid analysis system according to claim 2, c h a r a
c t e r i s e d i n that in addition to providing a pressure drop in the
pipe portion (12), the downstream propeller (30) also drives, or helps to
drive, the electrical generator (25, 26, 27) which is arranged in the
propeller housing (23). 4. A fluid analysis system according to claim 2 or
3, c h a r a c t e r i s e d i n that in addition to mixing the pipe flow
(50) in the pipe portion (12), the upstream propeller also drives, or helps
to drive, the electrical generator (25, 26, 27) which is arranged in the
propeller housing (23).5. A fluid analysis system according to claims 2-4,
c h a r a c t e r i s e d i n that the fluid analysis system (10) comprises
means (28) for transmitting electrical energy from the electrical generator
(25, 26, 27) to the fluid analyser (16) and other power consumers in the
fluid analysis system (10). 6. A fluid analysis system according to one of
the claims 1-5, c h a r a c t e r i s e d i n that the at least one
upstream propeller (29) and the at least one downstream propeller (30) are
mounted on separate shafts (31, 32), which shafts (31, 32) are coaxial. 7.
A fluid analysis system according to claim 6, c h a r a c t e r i s e d i n
that the at least one upstream propeller (29) and the at least one
downstream propeller (30) are mounted in a contra-rotating manner. 8. A
fluid analysis system according to one of the claims 1-5, c h a r a c t e r
i s e d i n that that the at least one upstream propeller (29) and the at
least one downstream propeller (30) are mounted on the same shaft (33). 9.
A fluid analysis system according to one of the claims 2-8, c h a r a c t e
r i s e d i n that the at least one upstream propeller (29) is mounted
upstream of the propeller housing (23) and the at least one downstream
propeller (30) is mounted downstream of the propeller housing (23). 10. A
fluid analysis system according to one of the claims 1-7 or 9, 



c h a r a c t e r i s e d i n that the propeller unit (22) comprises two
electrical generators (26, 27), where the at least one upstream propeller
(29) drives a first electrical generator (26) and the at least one
downstream propeller (30) drives a second electrical generator (27). 11. A
fluid analysis system according to one of the claims 1-10, c h a r a c t e
r i s e d i n that the fluid analyser (16) comprises a particle counter
(17) for automatic counting of the number of particles in the fluid
samples. 12. A fluid analysis system according to claim 11, c h a r a c t e
r i s e d i n that the fluid analyser (16) comprises a data storage unit
(18) which can store data from the particle counter (17) relating to each
individual fluid sample. 13. A fluid analysis system according to one of
the claims 1-12, c h a r a c t e r i s e d i n that the fluid analysis
system (10) comprisesmeans (19) for transmitting data and/or control
signals between the fluid analysis system (10) and a base station located
at a distance from the fluid analysis system. 14. A fluid analysis system
according to claim 13, c h a r a c t e r i s e d i n that the means (19)
for transmitting data and/or control signals comprises one or more devices
for wireless transmission of data and/or control signals between the fluid
analyser (16) and the base station (20). 15. A fluid analysis system
according to claim 13, c h a r a c t e r i s e d i n that the means (19)
for transmitting data and/or control signals comprises one or more cables
for transmitting data and/or control signals between the fluid analyser
(16) and the base station (20). 16. A fluid analysis system according to
one of the claims 1-15, c h a r a c t e r i s e d i n that the fluid
analyser (16) comprises a sample container for collecting a fluid sample,
thereby enabling the number of particles in the fluid sample to be counted
in a suitable laboratory. 17. A fluid analysis system according to claim
16, c h a r a c t e r i s e d i n that the sample container is releasably
mounted in the fluid analyser (16) in such a manner that the sample
container can be removed from and placed in the fluid analyser (16) by an
ROV, a robot or similar equipment. 



18. A method for operation of a fluid analyser (16) for analysis of a fluid
in a pipe flow (50) flowing in a pipe or a pipeline, where there is
provided in the pipe or the pipeline a fluid sample outlet (35), through
which a fluid sample is withdrawn which is passed to the fluid analyser
(16) for analysis of the fluid sample, c h a r a c t e r i s e d i n that
the method comprises the following steps: - providing a propeller unit (22)
comprising at least one upstream propeller (29) and at least one downstream
propeller (30), which propellers (29,30) are mounted on one or more
rotating shafts (3 1,32,33) and at an axial distance apart in the
pipeline's longitudinal direction, and where at least one of the propellers
(29,30) is arranged to be able to drive one or more electrical generators
(25,26,27) arranged in the propeller unit (23), - placing the propeller
unit (22) in the pipeline in such a manner that the at least one upstream
propeller (29) is located upstream of the fluid sample outlet (35) in the
pipeline and the at least one downstream propeller (30) is located
downstream of the fluid sample outlet (35), whereby the propellers provide
mixing of the fluid in the pipe flow (50) before the fluid sample is
withdrawn through the fluid sample outlet and productionof electric current
for operation of the fluid analyser (16) and other powerconsuming
equipment. 19. A method according to claim 18, c h a r a c t e r i s e d i
n that the propeller unit (22) is furthermore placed in the pipeline in
such a manner that the downstream propeller (29) is located upstream of a
fluid sample return outlet (36) with which the pipeline is provided,
whereby a desired pressure drop can be provided in the pipeline between the
fluid sample outlet (35) and the fluid sample return outlet (36). 20. The
use of a fluid analysis system (10) according to one of the claims 1-16 for
analysis of a fluid in a pipe flow (50) flowing in a pipe portion (12)
where the pipe portion (12) forms a part of a pipe or a pipeline. 21. The
use of a fluid analysis system (10) according to one of the claims 1-16 for
analysis of a fluid in a pipe flow (50) flowing in a pipe portion (12)
where the pipe portion (12) forms a part of a pipe or a pipeline which is
located under water or in an environment where there is a risk of fire
and/or explosion. 


