
Abstract: This project presents a detailed analysis and

MEP 599 Diploma Project-Spring 2021-2022

Gas Turbine Vibration Control 
Compiled by : Abdelrahman Elsayed Mahmoud Elashry & Abdallah Mohamed Saied

Supervisor: Assoc. Prof. Dr. Mohsen, ACC Manager 

Director of Automatic Control Diploma, Mech. Power Dept.

Abstract: This project presents a detailed analysis and

experimental investigation of Gas Turbine Vibration Control

System which is an essential part for safe operation & effective

maintenance of any GT. We discus types of predictive

maintenance that can be done on the GT and how to monitor

and perform a comprehensive analysis of the “Vibration

Spectrograph” of the GT in order to predict possible future

failure of essential parts so that maintenance can be planned

for the next downtime. Advantages of this method are that

downtime & operation problems are minimized, spare parts

will be ready for installation & reduction of maintenance cost.

This report presents an overview of GT system & new trends

used to improve its efficiency & performance including the GT

Vibration measurement and Control System. We discus theVibration measurement and Control System. We discus the

ISO 20816 recommendations of restricted and unrestricted

operation vibration limits in addition to sensor placement and

the proper sensor type for different positions on the outer GT

casing. The onsite experimental measurements are made on

Siemens (model SGT-V64.3) GT used for power generation

after it has been overhauled. Experimental results are done by

The Bentley Nevada - Commtest VB7 “Vibration Analyzer”.

Detailed analysis of the “Vibration Spectrograph” was done in

order to determine suitable solutions for GT current situation.

In addition to these results, we used same technique on a faulty

oil pump used for GT lubrication system and determined some

effective maintenance and repair recommendations to be done.



Gas Turbine Overview:     

Gas turbines operate on the Bryton cycle. Gas turbine can be divided into 3 main segments: compressor, combustion chamber and turbine.

Gas turbines are like the internal combustion engines where the air intake and compression stroke take place in the compressor. Combustion

process is done in many radial combustion chambers. The expansion or power outlet stroke is done in the turbine as seen on above figures



The vibration signals in 
practice consist of many 

frequencies occurring 

simultaneously so that   
we cannot immediately 

see just by looking at the 

amplitude-time pattern, 
how many components 

there are, and at what 

frequencies they occur. 
These components can  

be revealed by plotting 

vibration amplitude 

against frequency. 

Breaking down of vibration signals into individual frequency components is called frequency analysis, a technique which may be considered the 
cornerstone of diagnostic vibration measurements. The graph showing vibration level as a function of frequency is called frequency spectrogram. 

When frequency analyzing machine vibrations, we normally find a number of prominent periodic frequency components which are directly related 
to fundamental movements of various parts of the machine. With frequency analysis we are able to track down source of undesirable vibration.



Vibration control logic: The vibration protection circuits monitor the 
absolute vibration velocity of the generator, compressor and turbine bearing 

housings against alarm and trip limits. Inadmissible vibrations can be caused 
by unbalance or blade breakage, for example. The vibration velocity is a 
measure for the smooth running of the turbine 
If the vibration velocity increases above the alarm or trip limits 
• an alarm (HIGH) is issued
• a trip alarm (TOO HIGH) is issued and a gas turbine trip actuated.






