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ABSTRACT

The new generation of condition monitoring and dijics systems plays an important role in efficien
functioning of thermal power plants. Most rotatintgachine defects can be detected by such a systech bwfore
dangerous situation occurs. It allows the efficiaaé of stationary on-line continuous monitoringteyn for condition
monitoring and diagnostics as well. Vibration moriitg for condition monitoring of turbine bearingrcreduce expenses
of maintenance of turbo generator in power plantvaf as prevent unnecessary shut down of planictwhbreate the
power crisis. The last decade has seen a large-goaiith in the requirement of uninterrupted poswgoply for industries,
residential and commercial complexes and educdtiosgtutions. At many of these locations, stangimyver is provided
by diesel-generator (DG) sets. Proper control anditoring of these DG sets is an imperative, siagg interruption in

the supply caused due to improper functioning ef¢tandby-unit, would lead to a loss of produgtivit
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INTRODUCTION
INTRODUCTION TO MONITORING

Monitoring is the systematic collection and analyand information as a project progresses. It nisedi at
improving the efficiency and effectiveness of ajecb or organization. It is based on targets set activities planned
during the planning faces of work. It helps to kéleg work on track and can let management know whigigs are going
wrong. If done properly, it is an invaluable took fgood maintenance, and it provides a useful b@sevaluation. It
enables you to determine whether the resourceshgoa available are sufficient and are being wedldysvhether the

capacity you have is sufficient and appropriate awhdther you are doing what you planned to do.
Maintenance strategies are classified by threeldpreental stages:
* Break down maintenance
* Preventive maintenance
* Predictive maintenance
Break Down Maintenance

This provides the replacement of defective partmarchine after the machine becomes incapable offidurt
operation. Break down maintenance is the easietati¢o follow and it avoids the initial costs amngining personnel and

other related upfront costs
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Preventive Maintenance

In preventive maintenance, maintenance is schedwlezhlendar or hours to run and is performed peetive of
machine condition. Preventive maintenance alonaaaeliminate break down. The causes of equipmaihiré change

with the passage of time. Figure 1 shows the faitate curve which is also called as bath tub curve
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Figure 1: Bath Tub Curve

Predictive Maintenance

Trending and analyzing machinery parameters wedsgact the developing problems in early stages.célen

repair works can be carried out before failure afachine.
The vibration predictive maintenance program has $teps:
* Detection
e Analysis
+ Correction
+ Conformation

Detection

First select all available critical machines in fiiant. Prepare a schedule for all these machoredatta collection
identify bearing locations of the machine train araton drive end, MND, FNDE, FDE, PNDE, PDE, eidentify the
directions where vibration data is collected like \H A etc. define which vibration parameters avebe collected via
displacement, velocity, acceleration etc. aftemdaall these start collecting vibrating data anidtesl data and record
them. Collect the data for every fortnight or mdytbr so by trending and interpreting the datantdg source of

vibration.
Analysis

After identifying the source of vibrations analyepinpoint the root cause for vibrations. This d@nachieved

by eliminating process. Follow confirmative proceskiin support of analysis.

Correction
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Open and inspect he machine at a convenient timerake necessary corrections
Confirmation
After corrections put the machine in service angimgollect vibration data and look for eliminatiohsource.

CONDITION MONITORING

Condition monitoring is the process of monitoringarameter of condition in machinery, such thaigaicant
change is indicative of a developing failure. Thesimefficient way of doing predictive maintenansebly condition
monitoring technique. Predictive maintenance byda@mm monitoring technique will boost up the awadillity of the

equipment; will increase the efficiency and indiadtsafety.
The various steps involved in condition monitorprggram are:
» Plant survey feasibility report.
* Machine selection strategic and economic importance

e Select optimum monitoring techniques there is gdarumber of parameters that can be collected malgtzed in

order to determine machine condition. No singleap@ter has given consistent results.
» Establish a predictive maintenance programmed otgpeschedule, data handling, administration aaihing.

» Set acceptable condition, data and lists based achime severity charts, manufacturer’s speciatiratiand

experience.
» Machine base line measurements are taken after omargctive actions.
e Routine monitoring programmed & Condition analyaisl also Fault correction
CONDITION MONITORING TECHNIQUES
The most commonly used techniques of condition tooinig are:
e Lubricant Sampling and Analysis
e Corrosion Monitoring
*  Motor Current Analysis
» Acoustic Emissions Detection (e.g., ultrasound)
» Vibration Measurement and Analysis

This paper is mainly focused on vibration monitgrimhich is the most commonly used method for rotpthachines

Vibration Measuring Instruments
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The instruments or equipments which are used fasoe the displacement, velocity, frequency, plkiéatertion

and acceleration of a vibrating g body are callidation measuring instruments.
Vibrometer
» AVibrometer or seismometer is used for measuriegldcement of a vibrating body.
» This is used to measure high frequencyf a vibrating body.
» lIts natural frequency has ranged between of 1(0HD000 Hz.

e The sensitivity of this instruments is in the ratgéween the 20 to 350 mV/cm/s.
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Figure 2: Vibrometer Instrument
Application and Disadvantage of Vibrometer

The instrument is used to record building vibrasi@md also used for measuring vibration of the rsigecture
like Railway Bridge. It is large in size becausetsfrelative motion of the seismic mass must bthefsame arrangement

of the magnitude as that of the vibration to be snead.
The Basic Procedure to Perform Vibration Analysis hvolves Six Steps

» First: The portable data collector uses a sensor to umedke vibration pattern. This sensor should bentex

on the machine, always close to the vibration saurc

» Second When the sensor is in place a sample of the tidoras collected. Normally the data collectedaken
back to the office and transferred to a computerfdather analysis. In the majority of the cases tibration
measurement is collected in few minutes, if the mree present serious problems the vibration measemés can
take all night long. In case, that the machin@gated. In a remote area, sensors will be mourgethignently on
the ma-chine, and the control room will have thektaf monitoring. Al-ways permanent sensors are mtexlin

critical machines only.

* Third: Once the data is downloaded to the computer 8ieisato detect if there is any problem with thechiae.

The user should compare the vibrations levels setaof alarm limits that are al-ready specify bg fiirst
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vibration measurement performed to the machine whevas new. At this point is the user respondiito

determine a possible problem with the machine.

e Fourth: Analysis of the data is the most important stelpe Tiser should study the vibration spectrum aneé tim
waveform. By viewing trend and comparisons of poesi data it's possible to know what is wrong witle t
machine and how severe is the problem. At the ereghart to the maintenance office should be seith avlist of

recommend actions if something is wrong with thenize.

* Fifth: With the vibration measurements in hand the user per-form a critical root cause analysis and
determined the cause of the problem in first pladeis step is very difficult to perform be-causdoa of

experience is needed to have a clear picture girihiglem.

« Sixth: In this last step the user performs new measurtartencertificate that the problem is solve once th
machine is repaired.

PROBLEM DEFINITION & METHODOLOGY
» To detect the critical path of a machine and dialisto be carried out.
» To determine the frequency with in the specifieggeof rotating part in a machine.

The Diesel Generator set (diesel engine driven rg¢ing set) is a compact and robust machine in lwhic
mechanical energy is converted into electrical gyelt uses high speed diesel oil and works oneliegcle. In this
system the air is drawn into the cylinder and caraped to a high ratio (14:1 to 25:1). During tlispression, the air is
heated to a temperature of 700 — 900 deg. C. Aregttguantity of diesel fuel is then injected inte tcylinder, which
ignites spontaneously because of the high temperatiicompressed air. The diesel is injected thinoungector in the

chamber. Hence, the diesel engine is also knovaompression ignition (CI) engine.

MECHANICAL ELECTRICAL
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Figure 3: Flow Diagram of Working Principle of DG Set
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Figure 4: Diesel Generator (125KVA, Crompton Greave)

An alternator is coupled with the diesel engine #ra kinetic energy of engine is transmitted teralator and

converted into electrical energy. Alternator wooksthe Faraday’s law of electromagnetic inductibinis electrical energy

is then fed to the load.

VIBRATION MEASUREMENT DATA

Rated RPM of the shaft : 1500 RPM

Measured Rpm of the shaft : 1558 RPM

Vibration Reading Taken on Alternator at Various Positions

Table 1

1 RMS 16.05mm/s
2 Amplitude 15.036mm/s
3 Frequency 189.56Hz
4 Max. Amplitude 44.76mm/s
5 Min. Amplitude -34.49mm/s

1 RMS 11.61mm/s
2 Amplitude 9.90mm/s
3 Frequency 27Hz

4 Max. Amplitude 27.78mm/s
5 Min. Amplitude -25.94mm/s

Sl.No. Parameter Value

1 RMS 6.974mm/s
2 Amplitude 7.271mm/s
3 Frequency 189.21Hz
4 Max. Amplitude 16mm/s
5 Min. Amplitude -21mm/s




1 RMS 6.785mm/s
2 Amplitude 7.92mm/s
3 Frequency 27Hz

4 Max. Amplitude 15.80mm/s
5 Min. Amplitude -16mm/s

1 RMS 6.936mm/s
2 Amplitude 7.64mm/s
3 Frequency 27Hz

4 Max. Amplitude 17.81mm/s
5 Min. Amplitude -16.75mm/s

1 RMS 6.819mm/s
2 Amplitude 4.37mm/s
3 Frequency 189.21Hz
4 Max. Amplitude 15.67mm/s
5 Min. Amplitude -17mm/s

FREQUENCY SPECTRUM OF ALTERNATOR
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Figure 5: Frequency Spectrum of Alternator
CONCLUSIONS

Vibration when integrated with other condition ntoning tools like oil analysis, wear debris anadysgjives
perfect monitoring program for rotating equipment process industries. Technologies will enhance senses in

monitoring.
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It is evident from above discussion that vibratioonitoring technique is very powerful tool for assieg the

condition of rotary machine and if used with wisddrman reduce the breakdowns of power plants. Weigan say that

the use of this technique is even more desiraleigetidays with increasing gap in demand and sugplgwer.
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