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Project Necessity:

Repair and maintenance of power plant rotary machines, which play akey rolein the power plant production process,
iscritical. Therefore, the use of predictive repair systems on these machinesis inevitable.

The vibration method has a great advantage over other predictive maintenance methods in terms of the number of
detectable faults, types of machines covered, accuracy and early detection of faults, and is a priority for knowing the
correct operation and condition of the machine.

Project Goals:

In general, predictive maintenance methods play an important role in reducing the cost and time of repairs of power
plant units. For example, by knowing the condition of the machine components, semi-defective parts can be repaired
or replaced at the first stop of the machine before the failure occurs, thus preventing sudden and unnecessary stops.
Therefore, by considering the cost of repairing parts and stopping the unit, the entire useful life of the turbine is
significantly saved in costs. Conversely, if the turbine operates at a temperature higher than the design, the life of its
components will be shortened, and if repairs are not performed earlier than the specified time, severe damage will be
inflicted on the unit. In this project, the am is to investigate various new methods of troubleshooting and monitoring
the condition of power plant rotating machines through vibration analysis (only for defects that can be detected
through vibration analysis) and the main results are as follows:

- Investigation of various common methods of vibration analysisin monitoring the condition of rotating power plants




- Review of modern methods of vibration analysis (such asBTT, Order analysis, Waveldt, ...)
- Study new vibration monitoring hardware (types of sensors and vibration monitoring hardware)
- Study new software for vibration condition monitoring and capabilities of each one

- Investigation of new diagnostic methods by vibration analysis in power plant rotary machines (such as dynamic
neural networks, dynamic defect tree, etc., which take into account the time priority of the occurrence of signs of
failure)

- Proposing future projectsin thisfield
Abstract:
In different stages of this project, the following issues were examined:

- Types of common vibration sensors in the industry (including: accelerometer, velocity meter and displacement
meter) and the specifications of each of them

- Comparing the capabilities of vibration monitoring hardware in the following cases:
- Portable vibration analyzers
- Vibrating data cards
- Vibration monitoring hardware

- Review and compare the capabilities of vibration monitoring software

- A review of common methods of vibration analysis such as time waveform, frequency spectrum, averaging, trend
charts and statistical parameters

- Investigation of more advanced and new methods of vibration analysis such as polar diagrams, shaft orbit diagrams,
cascade diagrams, Cepstrums, envelops, order analysis, shaft center line diagrams, wavelet transform and blade tip
timing method

- Investigation of the application of the above methodsin troubleshooting by vibration analysisin rotary power plants
Steps and M ethodologies:
This project was done in three stages as follows:

1- Study new vibration monitoring systems and capabilities of each one




- Study vibration monitoring software and capabilities of each one
- Study the types of vibration sensors common in the industry and the specifications of each one
- Study the vibration monitoring monitoring hardware and capabilities of each one
2- Investigating various methods of vibration analysisin monitoring the condition of rotating power plants
- Review of various common methods of vibration analysis and their application

- Review of various advanced and new methods of vibration analysis (such as BTT, Order analysis,
Wavelet,...) and their application

- Investigation of new fault diagnosis methods by vibration analysisin power plant rotary machines
3- Determining the optimal methods for fault diagnosis in power plant rotating machines by vibration analysis
- Determining the optimal methodsfor fault diagnosisin power plant rotating machines by vibration analysis

- Provide proposals for future projectsin thisfield

Main Results (technical outputs, patents, papers, books, reports, etc.):
- Report of thefirst stage: "Review of new vibration monitoring systems and capabilities of each one"

- Report of the second and third stages: "Investigation of various methods of vibration analysis in monitoring the
condition of rotating machinesin power plants and determining the optimal diagnostic methods"




