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Research on on-line fault diagnosis and treatment of power plant equipment based on KPCA
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Abstract: Taking the condensate water system of a 600 MW subcritical thermal power unit as the research object, in order
to realize fault diagnosis and automatic accident treatment based on machine learning algorithm and expert knowledge , the
sample set suitable for data analysis and model training is established by selecting and cleaning the historical operation
data, and the kernel principal component analysis algorithm is used to build the early warning model of condensate pump
operation characteristics.The model is used to warn the deviation of the operating parameters of the condensate pump from
the normal value, and the early warning results and related parameters are logically integrated as the criterion for equipment
fault diagnosis.Finally, the criterion is used as the trigger condition for automatic accident treatment, and the whole process
of automatic control of the early warning, fault diagnosis and automatic accident treatment of the condensate pump is
realized. The results show that the reconstruction accuracy of the model for the key parameters of the condensate pump is
greater than 95 % , which can accurately diagnose the abnormal intake and output of the condensate pump, improve the
automatic control and intelligent level of the condensate system, and have practical engineering application value.
Keywords: big data; kernel principal component analysis; fault diagnosis; condensate system; automatic accident

treatment ; machine learning ; smart power plant
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Fig.1 Model solving process
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Fig.2 Work flow of the condensate system
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Tab.1 Operating range of the condensate system parameters

=] W 24 a1y
FLUIL/A 168.0 19.0~65.0
BT/ e 27.00~50.00 27.00~50.00
EEGTKI AL/ (t-h") 1870 700~1 700
BELE KA T J1/kPa — -60.0~-40.0
5 IS 171 /M Pa — 0.80~3.50
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Tab.2 Operation mode division of the operation

characteristic model for the condensate pump

T ERVAES)

1 S, PR ER ARG, 5 42T
2 SRS, PR ER A, 5 s 42
3 A, PR AT, 55 e 42
4 PRI T, ORI ARG, A

4.3 BRF%

Y VR R R ST 0 S B A IR e i A
YE LK B R SE SRR AS T 00 T B &30 3 B
f5i o AR SN KO 1 1 2 i 2 U
AL IR AT IR U, P 3 R B R 5 I
P 1 BELE K FBE 4 /K AR T A2 2k
X AL R X 1) R R R AT T Bk

wn
(=)

IE i — Tk
| B A W A I
— LAk o TRAALMA LI

I~
<
T

IS
(=]

[SSIENY)
S W

#1 UL BELS KA AS IR S % [H
&
\

[
=]

250 500 750 1000 1250 1500 1750 2000
#S I FEESE KLU s hoY)

M3 MiEEE
Fig.3 Data cleaning
4.4 TEWIE
LAY D5 sz A7 o b BE AL 1 000 2H

AR IR IE AT N5 WA 4 2256 XA O
SR — R R A B AR IE AR Y o P 4—7 73
R BEAS K 25 HL TR e BBEAS TRK E FEL LR BB 5
AR R AR 1 s gl e IBEAS K 2R 1T T8
MAREE R . SRR, SRS 1R AR
HAHE B 328 ) TR R 2R (L3R 3) , AT AR D il
B2 B

701

—— KR
et
60F | — FHIAIR

TBRLE KL HLTR/A

0 50 160 1§O 260 25‘0
RAF S
E4 BAKRBRGENLER

Fig.4 Current fault test of the condensate pump
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Fig. 5 Frequency fault test for the condensate pump motor
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Fig. 6 Pressure fault test at the No. 5 low-pressure heater outlet
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Fig.7 Pressure fault test at the condensate pump inlet
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Tab.3 Test of the operation characteristics model for the

condensate pump
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Tab.4 Setting parameters for the fault diagnosis of the

condensate pump vent plugs
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Fig. 8 Fault diagnosis for vent plugs in the condensate pump
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