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Fault Detection, Identification and Isolation of South Pars Gas
Turbine Using a Combined Method Based on the Data Mining
Techniques, k-means, PCA and SVM

M. Khorram Kashkoolit, MSc Student; M. Dehghani?, Associate Professor

1- School of E-Learning, Shiraz University, Shiraz, Iran, Email: morteza.khorram.k@gmail.com
2- School of Electrical and Computer Engineering, Shiraz University, Shiraz, Iran, Email: mdehghani@shirazu.ac.ir

Abstract: In this paper, fault detection, identification and isolation of gas turbines has been investigated. At first, by using k-means
algorithm, dimension of primary data is reduced and then with the implementation of principal component analysis (PCA), the
knowledge hidden in the data of normal operating conditions of gas turbine, is extracted and faults in the gas turbine have been
detected. Then, in the next step, by applying support vector machine (SVM), the detected faults are isolated. Using the combination
of data mining techniques and utilizing strong points of these techniques are highlighted points of this paper. Two real systems, GE
gas turbine MS6001 and Nuovo Pignone Gas turbine MS5002C, which are located in power generation unit and gas station in second
refinery of south Pars are considered. Based on scientific and empirical knowledge, signals are selected and required devices for
recording them is implemented on gas turbines by authors. The results of the proposed method are included in the paper.

Keywords: Gas turbine, fault detection and isolation, clustering, data mining, principal component analysis (PCA), support vector
machine (SVM).
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%Set timeout
logintimeout(5)

%Set preferences with setdbprefs.
setdbprefs('DataReturnFormat’, ‘numeric');
setdbprefs('NullNumberRead', 'NaN');
setdbprefs('NullStringRead', 'null’);

%Make connection to database. Note that the password has
been omitted.

%Using ODBC driver.

conn = database('CimplicityLogDS', 'CimLogin’, ###**");

%Read data from database.
curs = exec(conn, [[SELECT
FDISIGNALS.T1_V96VC12_VALO'..
', FDISIGNALS.T1_V96VC11_VALO'...
', FDISIGNALS.T1_BB3Y_VALO'...
', FDISIGNALS.T1_BB3X_VALO'...
', FDISIGNALS.T1_BB1Y_VALO'...
', FDISIGNALS.T1_BB1X_VALO'...
', FDISIGNALS.T1_TTWS3A01_VALO'...
', FDISIGNALS.T1_TTWS2A01_VALDO'...
', FDISIGNALS.T1_TTWS1FI1_VALO'...
', FDISIGNALS.T1_BB_MAX_VALO'...
', FDISIGNALS.T1_FPRGOUT_VALO....
', FDISIGNALS.T1_FSR_VALO'...
', FDISIGNALS.T1_FSG_VALO'..
', FDISIGNALS.T1_CSGV_VALQO'...
', FDISIGNALS.T1_CSRGVOUT_VALQO'...
', FDISIGNALS.T1_FSRN_VALDO'...
', FDISIGNALS.T1_FSRT_VALO'...
', FDISIGNALS.T1_TNR_VALDO'...
', FDISIGNALS.T1_TNH_VALO'...
', FDISIGNALS.T1_DVAR_VALO'...
', FDISIGNALS.T1_DWATT_VALO'...
', FDISIGNALS.T1_TTXSP1_VALQO'...
', FDISIGNALS.T1_TTXSPL_VALQO'...
', FDISIGNALS.T1_TTXM_VALO'...
', FDISIGNALS.T1_CTD_VALO'...
', FDISIGNALS.T1_CPD_VALO...
', FDISIGNALS.T1_V96FG4_VALDO'...
', FDISIGNALS.T1_FPG2_VALO'...
', FDISIGNALS.T1_V96FG3_VALDO'...
', FDISIGNALS.timestamp'...
'FROM CimplicityLogDB.CimLogin.FDISIGNALS ');

curs = fetch(curs);
close(curs);

%Assign data to output variable

datafromDB = curs.Data;
newSampelfromDB=datafromDB(end,:)
new29SampelfromDB=newSampelfromDB(1:29)

for ii=1:29
NEWSs(1,1+ii)=new29SampelfromDB(1,30-ii);
end

NEWs=NEWSs(2:30)

%Close database connection.
close(conn);

%Clear variables
clear curs conn
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