. KEPCO Journal on Electric Power and Energy ISSN 2465-8111(Print), 2466-0124(0Online)
Article Vol. 4, No. 2, December 2018 DOI:10.18770/KEPC0.2018.04.02.101

Kernel Regression Model based Gas Turbine Rotor Vibration Signal
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Abstract

In this paper, the kernel regression model is applied for the case study of gas turbine abnormal state analysis. In addition
to vibration analysis at the remote site, the kernel regression model technique can is useful for analyzing abnormal state of rotor
vibration signals of gas turbine in power plant. In monitoring based on data-driven techniques correlated measurements, the
fault free training data of shaft vibration obtained during normal operations of gas turbine are used to develop a empirical
model based on auto-associative kernel regression. This data-driven model can be used to predict virtual measurements, which
are compared with real-time data, generating residuals. Any faults in the system may cause statistically abnormal changes in
these residuals and could be detected. As the result, the kernel regression model provides information that can distinguish
anomalies such as sensor failure in a shaft vibration signal.
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Fig.1. Architecture of remote data transmission network.
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Fig 2. Trend of gas turbine rotor vibration to load. (a) 1B~4B rotor vibration
trends, (b) power(=load) trend.
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Fig.3. Data-sets selected by groupingcomponent variables of 2B_1X vibration
for learning.
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Fig.4. Validation of regression prediction models of 2B_1X B vibration.

Residual

EREY Tl AFH Mol Y AN 5
TEBH0] FLE BRUE Uk JHAEN o 2FEEY

EQW JAEY B @
W ASus B 5 300040

HeER HeHMHE gttt

02 fljo

N

1

N
(¢}

I y

Rl
0
[
¥
i
i
)

rlu e 4y
I rr

o3AQl ddr7iee Hee 19 JUHAE Aol 1
Ao ot TEEetE 1EE2 AAIE floto] Qo &

EHFE F|aslele AFE0] ATk ZHAEY 2EF 13 H
ol Tk O]4F AAIHSZA A-E 2B_1X TSHSE O
stal ZAlsk7lo] Zhe Agst AeHH Hess A
710 wet sie DsHsE xoksto] s7/HE 15 SQlth

ZAHSEA] Aeist 2B_1X ZEH0] st A4aAS r
0] 0.99829! 2B_Gap <7, 0.99491 1B_Gap W<, -0.9799]
ZYHS, 810 0.9709! 3B_1XHSE Fig 31 Zo] 1Ed
SIICE wWetA thed 7RAEdle] FaedEE0l 120~190
MW Helol tist ZAIFo|1 A=Y = HHE HesEs
ZAZ35k0 Fig3uk 20| 571 W4=0] 7|9¥HE 8% = oks
HOJEIE FE3IT]

1o Iy 2

D. e A

{0l

1

o

¢ O]

|

dgiE mole A 5 2Fde AHEE Hesl
ClojEEE ShEHolHE &8cto] oEsrEs theth 570

104

Table 1. Correlation analysis result

item 1B_1X 2B_1X 3B_1X 4B_1X Power 1B Gap 2B_Gap
1B_1X 1 0962 -0.886 -0.892 -0.993 0965 0.967

2B_1X  0.962 1 -097  -0969 -0979 0.994 0.998

3B_.1X -0.886 -0.97 1 0.997 0907 -0.97 -0.972
4B_1X -0.892 -0.969 0.997 1 0.907 -0.969 -0.972
power -0.993 -0979 0.907 0.907 1 -0.98 -0.98

1B_Gap 0.965 0.994 -0.97 -0.969 -0.98 1 0.998
2B_Gap 0.967 0.998 -0972 -0972 -0.98 0.998 1
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Fig.6. Trends of 1B~4B vibration to power of 12.01.2016~12.16.2016. (a)
signals of 1B~4B vibration sensors, (b) trend of power.
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Fig.7. 2B vibration prediction to power. (a) “0” area's prediction result to
power, (b) “2” area's prediction result to power.
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