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Application of Mean Control Chart Method in the Damage Identification of Pressure Pipe of Pump Station
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Abstract: The pressure pipe of higlr lift pump station can have structural damages due to flow induced vibration, and the mean

control chart method based on the statistical patt ern theory was proposed to identify the damage. First, the response information

of the measured data was obtained under the normal and to be detected conditions, which can be used to develop the system

model for damage diagnosis. Then, statistical calculations w ere performed on numerous data information to extract the eigenvak

ue and optim ize the eigenvector. Finally, the mean control chart method was used to identify the damage in the pressure pipe of

the pump station. The results show ed that the mean control chart method can identify any damage in the pressure pipe intuitively

and accurately, and therefore it can be used as an important method for damage identification of pressure pipe of pump station.
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Fig. 1 The damage id entification process of statistical pattern
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Fig.2 The identification method of mean control chart method
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The test points of sample in the numerical simulation

3.2 I iRAAER

TER A BRTCHERL L F2 T A, o A7 7E S os Hi , )
G RIE — S TG, AR 45 R, B s
SN T S R T4 2 T 5 R PR RS 2 ML, A B T B4
RERE RO Ok . X E R GE B IR B 45 RN SEdr 45T
BELASAR, vT LAAif 7 45 04 2 15 B 03 DA S B3 o 28 B340 PR

DA 55 1 S B, S iR A (R e R S

(1) Zo R4 S i 2, DA o 1198 7 A S S, F
ABR T T A5 B0 575 25T I o A S 1 BORAEREA
BN 204 8 Hz, Bdlt KA K 5 min, 73 234 56 Ji7 1 18] 5
FEHEZ B U ER R, SR B 2T 808 61 440 A, BUREAR
MR RE R 3 413 A, MIAEAR I B0 18 4. AREXT &
I3 B REA S 3 A 30 1) FA 30 2) ST ARMA B,

(2) BRI E Bir o 35 ARMA (n, m) K5 U 58 B 60 705, %)

Fig. 3

PP 1 BESL I B AT B . SR AIC HEN AR (3), 11T
RENRECAIC(p )W /ME p= 8, BIAIF B n= p= 8, HILUE
B b R, 18R M BT LAE 8 [ PR FFAR B, M
BS54 7 ¥ B £ % AS fe AR KRR AR, DRk B A
ARMA(8,7) .

(3) FRAEFRHUFIIE R . XTI A RMA(S, 7) B,
TR A AT (K23 BT O v, o IR 1 (R R E AR AT AR, B
B BT 25 Fa b AU ROR I FR AR . BRI Bk R R
B[ RFAE ) B A R — AN B, A R 1K) 8 4 [ & (A R-
MA (8, 7)88 [ B T3 43 1) 8 5 50) AT etk A4 B
FEBEARE X M BE, i NA (5 13280 8 By £y, TS
ol BRI/ K 2 HEB . T2 — B R 1T £
KT BT 210 85% , IR IL J5 oK B 22 2 $ #4) l 1X) Fb ml LUF 568
— By = B R R FR AR AR

(4) WEBEZERIE o ARIRE 2 ARG R
it Al A S, MR 5 6) SN (7)< 3K 8) W) 23 il sRAFI 531 1
UCL \CLLCL IS HUE RN 45 REIR, 4 ¢ I 2 I,
RS R UF JIT AT 1) 1 5 AR A 5 70 6 2045 1 26 1) B T, DRk A
AR KN e= 2,

A2 ] SR 05 3 d IS, WK 1.

1 1 3

Table 1 Control parameter values at measuring point 1 and point 3
e c b CL  UCL LCL
W1 0.16 1.499 2 18 0.16 0.69 - 0.37
M3 0.16 1.245 2 18 0.16 0.60 -0.28
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Fig.4 The mean control charts at measuring point 1
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Fig.5 The mean control charts at measuring point 3
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