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€N (57) Abstract: The use of an on-line condition monitoring system for the real-time observation of a number of monitored objects.
N The system comprises a sensor (12, 12°) arranged at each monitored object (10, 10’) in order to generate signals, which represent the
\& condition of this object, a substation (14, 14°), which is arranged to receive signals from the object (10, 10”) at certain measurement
. intervals and to transmit the so obtained data generated by the measurements to a monitoring unit which has a processing unit (16)

S

1

and one or more workstations (18, 18’), at which the condition of different objects can be observed, and a data network (20, 22). The

substation is further arranged to receive signals during a longer period from an object, which has been put into particular real-time

calculation results, which are presented to the operator. The workstation is arranged by means of real-time signal analysis user

—
O observation. The substation and/or the work-station is arranged to process the signals received by the substation and to generate

interface software to visualise to the operator the measured signals and the results calculated from them.
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ON-LINE CONDITION MONITORING SYSTEM AND ITS USE

The present invention relates to a monitoring system and to the use of an on-line condition

monitoring system.

A typical on-line condition monitoring system comprises at least one sensor or the
like arranged at each monitored object in order to generate signals, which represent
the condition of this object, and at least one substation, which is arranged to re-
cerve signals from one or more monitored objects at certain measurement intervals
during a certain measurement period, which signals represent the condition of this
object, and to transmit the so obtained measurement data generated by the meas-
urements, 1.e. said signals and/or results calculated from these signals in the substa-

tion, to the actual monitoring unit.

The actual monitoring unit of the monitoring system comprises
- a processing unit, such as a separate server computer, for storing and/or for fur-

ther processing the measurement data, ie. the signals and/or the results calculated
from them, which are obtained from said at least one substation during a certain

measurement period, and
- one or more workstations, at which the condition of different objects can be

monitored on the basis of the measurement data stored in said processing unit. The
monitoring system utilises a data network for transmitting the measurement data
from the substation or substations to the monitoring unit.

Monitoring systems monitor the condition and the runnability of processes and de-
vices, typically by measuring mechanical vibrations of the devices. For instance
the wear or failures of devices cause vibrations in the devices. As measured quanti-
ties we can have for instance the acceleration, velocity or displacement. Condition
monitoring further includes, depending on the object to be monitored, a number of
other measurements, such as measurements concerning temperature, pressure, lu-
bricant flow, rotation speed.

Typical objects to be monitored in industrial processes are among others gears,
bearings, pumps, blowers, electrical motors, rolls, and turbine generators 1in power
plants. |

In industry distributed on-line condition monitoring systems are used to provide
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automatic monitoring so that the monitoring system detects a failure of a device or
the like 1n 1ts 1nitial stage, and generates an alarm before the failure has time to de-
velop so far that 1t will interfere with the production. The object is to prevent all
unplanned shutdowns due to device failures by monitoring the condition of the de-
vices and by anticipating the need for service before the actual failure, so that ser-
vice and repair actions can be scheduled to take place simultaneously with planned

service shutdowns.

In a distributed on-line condition monitoring system the actual measurement is
made 1n so-called substations, which are connected to receive signals from the sen-
sors at the monitored objects. The substations perform the required actions for con-
verting the analogue signals into a digital form. In most cases the substations have
also some calculation capacity, which can be used for the processing of the signals
converted 1nto a digital form. Then 1t is possible for instance to calculate from the
signals different parameters and functions, which can characterise the condition
and the runnability of the monitored object.

In addition to analogue sensor signals the substations can receive signals from
pulse sensors, for instance from measurements of the rotation speed, which signals
are used 1n so-called STA analyses (Synchronized Time Average analyses).

The substations can further have binary and analogue output channels, for instance
for alarm or interlocking outputs to external systems.

For condition analysis different functions of the frequency domain, such as power
spectra are calculated from the sensor signals by means of e.g. FFT technique (Fast
Fourier Transtorm). From signals and time domain spectra it is possible to calcu-
late different parameters, such as the peak value of the signal and RMS values of
different frequency bands. In addition, it is possible to calculate parameters repre-
senting 1ndividual known malfunctions related to certain components, such as the
parameters relating to the failure rate of bearing components.

Signal samples and/or already calculated results are typically stored at certain in-
tervals 1n a database in the processing unit. The processing unit is typically a data-
base server, 1e. a server computer with installed database software, such as a meas-

urement database. The storing of the signal samples and the calculation results in
the database 1s an essential part of the monitoring system, as it enables a follow-up
of the changes occurring in the measurement results of a certain monitored object

by means of history trends.
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The data communication between the processing unit and a substation or substa-
tions takes place over a data network. If no particularly high requirements need to
be set on the transmission rate, the network may be based for instance on a serial
bus between the substations and the processing unit. A higher transmission rate is
obtained by applying for instance a fast Ethernet-based local area network tech-

nique.

The operator of the condition monitoring system operates the system via a user in-
terface, which is typically installed in a separate workstation. The information
needed by the operator is transmitted from the processing unit to the workstation
through the network. In small systems, where a separate workstation is unneces-
sary, the user interface software can be installed directly 1n the processing unit,
whereby the processing unit operates as the workstation. but large systems require
generally a number of separate workstations.

A typical industrial condition monitoring system has one processing unit, 1.e. one
database server. In very large systems the database can be distributed into a num-
ber of database servers, when desired. These systems have thus two or more proc-

essing units.

Condition monitoring systems measure and process signals having a frequency
band, which typically extends up to several kHz. The frequency response of accel-
eration transducers commonly used for measuring mechanical vibrations extends
for instance up to about 10 kHz. This means that the systems must be able to
measure and process signals having a sampling frequency of up to several thou-
sand or even tens of thousand samples per second.

Theretfore the performance of the systems cannot be dimensioned so that all signals
from different sensors are measured and analysed continuously. The systems’ 1/O
(Input/Output), calculation capacity and information storage capacity determine
how often an individual monitored object can be measured and the results calcu-
lated from the measurements. In practice the systems measure a short sample from
a certain monitored object, calculate the results needed, store them in a database,
and perform an alarm handling on them. Then the system proceeds to measure and

analyse the next object, and so on.

Thus the cycle time for the analysis of an individual object can range from a few
minutes up to several hours. For instance, when monitoring bearings, a signal sam-
ple over a few seconds is measured for each monitored bearing, and the results
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needed are calculated from this sample. This is repeated regarding an individual
bearing e.g. once every hour. Often such measurement period is sufficient, as typi-
cal bearing failures develop during a long time, and they can be readily detected,
even if the measurement is made only once every hour.

However, in some cases a more detailed analysis is required to discover a defect.
Therefore it must be possible to measure the signals with a high sampling fre-
quency during long periods. This could be the case for instance for the analysis of
a disturbance of the transient type. If we assume that the disturbance occurs ran-
domly at intervals of a few minutes or even hours, it is very unlikely that we can
get a sample thereof during the normal measurement cycle, 1f in a measurement
cycle for instance only a sample of 3 seconds is measured every hour.

Therefore present-day condition monitoring utilises separate apparatuses for in-
stance to analyse these disturbances, such as oscilloscopes or spectrum analysers,
which apparatuses have been designed to monitor high-frequency signals in real
time. These apparatuses are not fixedly connected to every monttored object, but
the apparatuses are portable or otherwise mobile, and they are brought to the moni-
tored object, when required. The signal to be examined 1s physically connected to
the apparatus, whereby the apparatus is able to analyse the st gnal status continu-
ously, for instance by outputting the actual signal to a display, or by continuously
calculating parameters or functions from the signal. However, in practice this is
inconvenient, as the use of a separate apparatus always requires the apparatus to be
moved and to be physically connected to the signal cables of the monitored object.
A large system can include several hundreds or thousands of measurements, and
the signal I/O may be distributed all over the plant, over an area of many hectares.
Then it is a very cumbersome task to find the coupling point, to bring the analyser
to the coupling point, and to make the actual connections. Previously a real time
analysis thus required a separate analysing equipment of its own, regardless of
whether or not the monitored object belongs to an on-line condition monitoring
system.

The present invention is directed towards providing an improvement for performing a real-

time signal analysis in a condition monitoring system.

The present invention is particularly directed towards the provision of a reliable and fast

condition monitoring system, which can perform a real-time signal analysis.
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In accordance with one aspect of the present invention, there is provided the use of an on-line
condition rnonitbring system for the real-time observation of several monitored objects,
which on-line condition monitoring system comprises:
- at least one sensor arranged at each monitored object in order to generate signals,
5 which represent the condition of the monitored object,
- at least one substation, which is arranged to receive signals from one or more of the
monitored objects at certain measurement intervals during a certain measurement
period, which signals represent the condition of the monitored object, and to transmit
the so obtained data generated by the measurements to a monitoring unit,
10 - amomtoring unit, which has '
- a processing unit for at Jeast one of storing and for further processing the
measurement data which are obtained from said at least one substation during the
certain measurement penod, and
- one or more workstations, at which the condition of different ones of the monitored
15 objects can be observed on the basis of the measurement data stored in said
processing unit, and
- a data network for the data transmission between the substation, the monitoring unit and the
workstation, wherein:
- at least one substation 1s arranged by means of measurement software to receive
20 from one of the monitored obj ects,' which has been put into particular real-time '
observation, signals representing the condition of the monitored object during a
period, which is substantially longer than said certain measurement period,
- both of said substation and a workstation are each arranged by means of calculation
- software to process the signals received by the measurement software in the
25 substation and to generate calculation results, which are presented to the system
operator wherein the processing of the signals is distributed between the calculation
software 1n the substation and the calculation software in the workstation, and
- said workstation 1s arranged by means of real-time signal analy31s user 1nterface

software to visualise to the operator the measured signals and the results calculated from
30  them.
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- In accoﬂrdance, with another aspect of the present invention, there 1s provided a mdnitoring
system for the real-time observation of several monitored objects, which monitoring system
5 comprises:
- at least one sensor arranged at each monitored object in order to generate si gnals,
which represent the condition of the monitored object,
- at least one substation, which is arranged to receive signals from one or more of the
monitored objects at certain measurement intervals during a certain measurement

10 period, which signals represent the condition of the monitored object, and to transmit

the so obtained data generated by the measurements to a monitoring unit,
- a monitoring unit, which has
- a processing unit for at least one of storing and for further processing the signals
which are obtained from said at least one substation during different measurement

15 periods, and
- one or more workstations, at which the condition of different objects can be
observed on the basis of the measurement data stored in said processing unit, and
- a data network for the data transmission between the substation, the monitoring unit
and the workstation,

20  wherein the monitoring system further comprises:

- - at least one substation, which 1s arranged by means of measurement software to
receive from one of the monitored objects, which has been put into particular real-
time observation, signals representing the condition of the monitored object during a
period, which is Substantially longer than said certain measurement period,

25 - both of said substation and a workstation, which are arranged by means of
calculation software to process the signals received by the measurement software in
the substation and to generate caléulation results, which are presented to the system
operator wherein the processing of the signals is distributed between the calculation
software 1n the substation and the calculation software in the workstation, and

30 - the workstation, which is arranged by means of real-time signal analysis user

interface software to visualise to the operator the measured signals énd the results

calculated from them.
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A typical monitoring system according to the invention comprises then a distrib-
uted on-line condition monitoring system known as such, to which system there 1s
further arranged for the real-time signal analysis _

- measurement software in at least one substation, the software receiving from an
object, which 1s placed under particular real-time monitoring, signals representing
the condition of this object during a period, which is substantially longer than said

certain measurement period,
- calculation software in the substation and/or the workstation, which software

processes the signals received by the measurement software 1n the substation and
generates calculation results to be presented to the system operator, and

- user interface software for real-time signal analysis in the workstation, which
software visualises to the operator the measured signals and the results calculated

from them.

In addition, the system 1s typically linked to software in the substation and the user
interface, the task of which software is to transmit data from the substation to the
workstation and analysis control parameters from the workstation to the substation.

The solution according to the invention provides a possibility to utilise the existing
distributed on-line monitoring system also for real-time signal analysis without
separate analysers or other corresponding separate apparatuses. The solution ac-
cording to the invention utilises the transmission capacity of the high-speed trans-
mission networks of present-day condition monitoring systems, which capacity is
sufficient for real-time transmission of data signals from the condition monitoring
measurements made even at high sampling frequencies.

In a typical solution according to the invention a substation 1s provided with soft-
ware, by means of which it can be set up to measure and process selected signals
and to transmit measurement data as a continuous flow to the workstation. The
measurement transmission utilises a high-speed transmission network between the
substations and the workstations.

For instance in Ethernet-based networks the data transmission rate is typically
10 Mbit/s or 100 Mbit/s. '
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In a typical solution according to the invention the workstation of the condition

monitoring system 1s provided with analysis software performing a real-time signal
analysis, which software provides substantially the same functions as conventional
stationary spectrum analysis equipment, such as continuous time domain scanning,
STA analyses and spectrum calculation. In a solution according to the invention
the measurement 1s always made in a substation, but the calculation of the analysis
results, such as calculation of the FFT spectra, may be made alternatively in the
workstation or 1n the substation.

When the analysis results are calculated in a substation the loading on the data
transmission network and on the substation can be minimised, because the substa-
tion has only to perform the measurements, and it is not necessary to transmit the
calculation results in the data network. On the other hand this requires that the
processing power of the workstation is sufficient for real-time processing of the
continuous data flow coming from the substation, and for a simultaneous visualisa-
tion of the measurement signals and the results calculated from them to the opera-
tor. Thus it 1s advantageous to perform the processing/analysis of the signals
measured 1n the manner presented above either in the substation or in the work-
station, depending on which 1s optimal for the performance of the system.

An advantage of the solution according to the invention compared to a conven-
tional solution 1s that the real-time signal analysis does not require a separate mo-
bile analyzer, but all functions are carried out by the existing components of the
on-line condition monitoring system. The operator can couple by programme any
selected signals to the real-time analyzer software located in the workstation,
whereatter the operator can immediately begin to analyse the selected measure-
ment objects. The selection of the object to be analysed does not require any con-
necting operations on the hardware level, but the operator can examine the selected
measurements without leaving the worktable.

The 1nvention is described more in detail below with reference to the enclosed

drawings, in which

Figure 1 shows schematically and as an example a part of the distributed on-line
condition monitoring system, which is used for performing real-time signal analy-
s1s according to the invention, and

Figure 2 shows an alternative solution regarding the network.
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Figure 1 shows a part of an on-line condition monitoring system, which is used to
collect signals, which represent the condition of different devices 10, 10’ alter-
nately at certain measurement cycles or intervals, and during certain relatively
short periods. Sensors 12, 12” are connected to the devices 10, 10’, such as sensors
measuring the acceleration, velocity or displacement of vibrations, or temperature,
pressure, flow, rotation speed. From each sensor the signals, which are measured
during a relatively short period, typically only a few seconds, such as 1 to 10 sec-
onds, are alternately supplied to the substation 14, 14’ of the condition monitoring
system, and the substation converts the analogue signals into a digital form. The
substation can process the signals, if it has sufficient capacity. From these signals it
1S possible to calculate for instance different parameters and functions, which can

characterise the condition of the measured object.

From the substations the digital signals and/or the calculated parameters or func-
tions are transmitted as data to be stored in the processing unit 16, where the data
can be examined via the workstations 18, 18’. The monitoring system comprises a
data transmission network 20 for transmitting the measurement data from the sub-
station 14, 14’ to the processing unit 16, and another data transmission network 22
for transmitting data from the processing unit 16 to the workstation 18, 18’.

Figure 1 shows a typical solution used in the industry, where the substations are
connected to an own separate sub-network 20, whereas the workstations most of-
ten are directly connected to a factory network operating in the main trunk of the
mill. Because the processing unit 16 communicates both with the substations and
the workstations it must be connected to both networks, and when required, it can
operate as a router 1n the direct data communication between the substations and
the workstations. However, it is possible to construct the network in many differ-
ent ways. For instance, the network solution can be such that the substations, the
processing unit and the workstations are all connected directly to the factory net-
work. A network solution of this type is presented in figure 2, which in other re-
spects corresponds to the solution of figure 1.

According to the invention measurement software is arranged in at least one sub-
station 14°, and by means of this software the substation can be arranged to receive
signals representing the condition of an object 10’ which is under special observa-
tion during a period substantially longer than said certain short measurement pe-
riod. The substation receives the analogue signals, which are continuous in time,
and converts them into a digital form prior to further processing of the signals. In
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addition, the substation 14’ has been arranged to process the received signals, such
as scaling and linearisation of the signals before they are transmitted to the moni-

toring unit.

The signals, which were converted into a digital form, are transmitted to the work-
station 18’ for real-time signal analysis. According to the invention the workstation
18’ is provided with analysis software for performing the real-time signal analysis.

Via the interactive user interface acting in the workstation 18’ the measurement
program in a substation 14’ can be switched on in order to generate signals with
the sensor 12’ from the object 10’. The continuous signals from the substation 14’
are then directed directly to the workstation 18’, where it is possible to perform the
signal analysis and the visualisation of the results.

On the other hand it is also possible to increase the calculation capacity already at
the substation 14°, so that this substation can perform a real-time signal analysis by
using the analysis software, and transmit the calculated results to the workstation

18’ via the data network.

Sometimes vibration is monitored also on the basis of sound observations using a
stethoscope or the like. In a system according to the invention the vibration signal
measured at the examined object 10 can be correspondingly supplied to a speaker
connected to the workstation, whereby the vibrations can be observed by hearing.

Thus the functions of the real-time analysis in the solution according to the inven-
tion can be distributed between the software of an intelligent substation, which per-
forms the analysis calculations, and an intelligent user interface, so that the avail-
able resources can be utilised as evenly as possible 1n order to obtain a maximal
speed in the analysis. The distribution increases the total processing power. This
enables the use of versatile analysis tools in the real-time signal analysis. The real-
time analysis according to the invention does not require any new cabling, but the
analysis in question can be made for each point under constant monitoring, without
any additional installation work. '

The invention 1s not intended to be limited to the embodiment presented above,
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The embodiments of the invention in which an exclusive

- property or privilege is claimed are defined as follows:

1. The use of an on-line condition monitoring system for the real-time observation of

several monitored objects, which on-line condition monitoring system comprises:
- at least one sensor arranged at each monitored object in order to generate
signals, which represent the condition of the monitored object,
- at least one substation, which is arranged to receive signals from one or more of
the monitored objects at certain measurement intervals during a certain
measurement period, which signals represent the condition of the monitored
object, and to transmit the so obtained data generated by the measurements to a
monitoring unit,

- a monitoring unit, which has
- a processing unit for at least one of storing and for further processing the
measurement data which are obtained from said at least one substation during the
certain measurement period, and
- one or more workstations, at which the c.ondition of different ones of the
monitored objects can be observed on the basis of the measurement data stored in
said processing unit, and

- a data network for the data transmission between the substation, the monitoring unit and

the workstation, wherein: '
- at least one substation 1s arranged by means of measurement software to receive
from one of the monitored objects, which hae been put into particular real-time
observation, signals representing the condition of the monitored object during a
peﬁod, which 1s substantially longer than said certain measurement period,
- both of said substation and a workstation are each arranged by means of
calculation software to process the signals received by the measurement software
in the substation and to generate calculation results, which are presented to the
system operator wherein the processing of the signals is dlstnbuted between the

calculation software in the substation and the calculation software in the

workstation, and
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- said workstation is arranged by means of real-time signal analysis user interface

software to visualise to the operator the measured signals and the results
calculated from them.

2. The use of an on-line condition monitoring system according to claim 1, wherein
the substation 1s arranged by means of measurement software to transmit at least one of
measurement signals and processed measurement signals to the monitoring unit,
substantially at the same rate as the substation receives the measurement signals from a

SCIISOT.

3. The use of an on-line condition monitoring system according to claim 1, wherein
the substation 1s arranged by means of measurement software to transmit at least one
measurement signals and processed measurement signals to the monitoring unit as a

continuous data flow, the length of which the operator can define.

4. The use of an on-line condition monitoring system according to claim 1, 2 or 3,

wherein the substation is arranged by means of measurement software to transmit at least
one of measurement signals and calculation results to the monitoring unit as a continuous
~data flow, whereby the frequency band of the signals 1n its maximum width extends up to

a multiple of 10 kHz.

5. The use of an on-line condition monitoring system according to claim 1, wherein:
- the signals received by the measurement software in the substation are
transmitted as a continuous flow to the workstation, and wherein
- the workstation performs a real-time signal analysis calculation on the basis on
the signals, which arrive as a continuous flow from the substation, and wherein
that simultaneously the time domain planes of at least one of the signals and the

results calculated from the signals are visualized.

6. The use of an on-line condition monitoring system according to claim 5, wherein
the calculation is: o

- calculation of the FFT spectra, and calculation of the STA analysis,

- calculation of parameters from the time domain signals or from the spectrum

representations.
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7. The use of an on-line condition monitoring system according to claim 6, wherein
the calculation of parameters is the calculation of the RMS-values of the frequency bands,

calculation of the signal’s peak value, and the calculation of parameters for failure rates

of bearings.

8. The use of an on-line condition monitoring system according to claim 1, wherein:
- at least one substation performs the real-time signal analysis calculation on the
basis on the signals, which are received by the measurement software in the
substation,

- calculation of parameters from the time domain signals or from the spectrum
representations,

and simultaneously visualizes the signals in at least one of the time domain and the results

calculated from the signals, and wherein
- the results of the signal analysis calculation are transmitted via the data network

to the workstation, where they are visualized to the operator.

9. The use of an on-line condition monitoring system according to claim 8, wherein
the calculation 1s calculation of the FFT spectra, and calculation of the STA analysis and
the calculation of the RMS-values of the frequency bands, calculation of the signal’s peak

value, and the calculation of parameters for defect rates of bearings.

'10.  The use of an on-line condition monitoring system according to claim 1, wherein a
substation transmits simultaneously to the workstation such data, which i1s received from

Oonc Or morc SCINSOIS.

11.  The use of an on-line condition monitoring system according to claim 1, which is
installed in a paper mill, 1n a power plant or another corresponding plant, wherein the
system is used to analyse the condition of at least one of gears, bearings, pumps, blowers,

electrical motors, rolls, and turbine generators.

12. A monitoring system for the real-time observation of several monitored objects,
which monitoring system comprises:
- at least one sensor arranged at each monitored obj ect in order to generate

signals, which represent the condition of the monitored object,
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- at least one substation, which is arranged to receive signals from one or more of
the monitored objects at certain measurement intervals during a certain ‘
measurement period, which signals represent the condition of the momtored
object, and to transmit the so obtained data generated by the measurements to a '

monitoring unit,

- a monitoring unit, which has

- a processing unit for at least one of storing and for further processing the signals
which are obtained from said at least one substation during different measurement
periods, and '

- one or more workstations, at which the condition of different objects can be
observed on the basis of the measurement data stored in said processing unit, and
- a data network for the data transmission between the substation, the monitoring

unit and the workstation,

wherein the monitoring system further comprises:

13.

- at least one substation, which is arranged by means of measurement software to
receive from one of the monitored objects, which has been put into particular real-
time observation, signals representing the condition of the monitored object
during a peribd, which is substantially longer than said certain measurement
period,

- both of said substation and a workstation, which are arranged by means of
calculation software to process the signals received by the measurement software
in the substation and to generate calculation results, which are presented to the
system operator wherein the processing of the signals is distributed between the
calculation software in the substation and the calculation software in the \
workstation, and '

- the workstation, which is arranged by means of real-time signal analysis user

- Interface software to visualise to the operator the measured signals and the results

calculated from them.

A monitoring system according to claim 12, wherein the substation is arranged by

means of measurement software to transmit at least one of measurement signals and

processed measurement signals to the monitoring unit, substantially at the same rate as

the substation receives the measurement signals from a sensor.
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14. A monitoring system according to claim 12, wherein the substation is arranged by
means of measurement software to transmit at least one of measurement signals and

processed measurement signals to the monitoring unit as a continuous data flow, the

length of which the operator can define.

15. A monitoring system according to claam 12, wherein the substation is arranged by
means of measurement software to transmit at least one of measurement signals and
calculation results to the monitoring unit as a continuous data flow, whereby the

frequency band of the signals in its maximum width extends up to a multiple of 10 kHz.

16. A momtoring system according to claam 12, wherein
- the measurement software in the substation is arranged to transmit the received
signals as a continuous flow from the substation to the workstation, and wherein
the workstation 1s arranged to perform a real-time signal analysis calculation on
the basis on the signals, which arrive as a continuous flow from the substation.
- calculation of parameters from the time domain signals or from the spectrum
representations,

and simultaneously to visualize the signals 1n at least one of the time domain and the

results calculated from the signals.

17. A monitoring system according to claim 16, wherein said calculation is:
- calculation of the FFT spectra, and calculation of the STA analysis,
- the calculation of the RMS-values of the frequency bands, calculation of the

signal’s peak value, and the calculation of parameters for failure rates of bearings.

18. A monitoring system according to claim 12, wherein:
- at least one substation 1s arranged to perform a real-time signal analysis
calculation on the basis on the signals, which are received by the measurement
software in the substation, and wherein
- the results of the signal analysis calculation are arranged to be transmitted via

the data network to the workstation, where they are visualized to the operator.
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19. A monitoring system as claimed in claim 18, wherein the calculation is: '
- calculation of the FFT spectra, and calculation of the STA analysis,
- calculation of parameters from the time domain signals or from the spectrum

representations.

20. A monitoring system as claimed in claim 19, wherein the calculation of
parameters is the calculation of the RMS-values of the frequency bands, calculation of the

signal’s peak value, and the calculation of parameters for failure rates of bearings.

21. A monitoring system according to claim 12, wherein a substation is arranged to
transmit simultaneously with the aid of the measurement software such data, which is

received from one or more sensors.

22. A monitoring system according to claim 12, wherein the condition monitoring

system comprises sensors, which are mounted in the continuously monitored objects.

23. A monitoring system according to claim 22, wherein said sensors measure at least
one characteristic selected from the group consisting of acceleration, velocity, rotation

speed, displacement, pressure, temperature, and the flow of substances.

24.  An on-line condition monitoring system according to claim 12 arranged in a paper
mill, a power plant or a corresponding plant, which is arranged to analyse the condition of
at least one of gears, bearings, pumps, blowers, electrical motors, rolls, and turbine

generators in the monitored object.
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