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Investigation on Transient Vibration of Piping System to Heater in a Power Plant
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ABSTRACT

There was transient vibration on the piping system from #4 heater to the deaerator in a power plant. We found
it was resulted from resonance between the natural vibration of the piping system and vibration induced by flow
of feedwater. We verified it would reduce vibration by increasing stiffness of the piping system.

Therefore we concluded that it would be generally better to increase stiffness of the piping system to reduce
vibration amplitude of 10Hz low for big sized piping systems.
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Fig. 1 Piping system for control of the deaerator
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Fig. 2 Schematic of the piping svstem
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Table 1. Measurement resuft for the piping system

point| direction |3.25Hz|3.75Hz[5.25Hz| 6.1Hz | 8. 4Hz
1 8.4 106 976
2 197 190 90 114
3 |perpendicular] 822 57 | 789
4 to 142
5 | the ground 355 | 44 | 489 | 434
6 161 128 93.8
7 23 44

< unit © gm-rms >
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Fig. 3 FE model for the piping system
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Fig. 4 Vibration mode at 3.5Hz
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Table 2. Vibration modes of the FE model

Mode No. 2 3 4 5
Natural
Frequecy 1.4Hz 1.8Hz 24Hz 2.6Hz
Mode No. 6 8 11 12
Natural
Fraquecy | 3°Hz | 46Hz | 81Hz | 88Hz
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Fig. 5 Addition of supports to change modes

Table 3. Vibration modes of the FE model

Mode No. 7 10 11
Natural
Frgqﬂrecy 48Hz 8.8Hz 10.1Hz

AN

< b > After addition of supports
Fig. 6 safety ratio for thermal stress before and after
addition of supports
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Fig. 7 A support by the hydraulic jack

AA ®w7 F A4S S A AshEE A5eA
€ 136mm(3.25Hz), 11.4m8375Hz) Aoz uetoen,
BHEl 3 2 were] AFeAs 31.3m(35Hz), 182m
(863H2)2 A WY WellA fAET YSE st
Ak

ARHog {3 849dE o83 HEF Hie )
BAAEY #7122 BA4E £9F02H 10Hz ol3telA Y
FARE AT oistd oS dBAHA HAZ AT E
g%E 5 A

4 2e
2 ol 298 WES Py e Lol iyl
g 4 ek

AA, 271719 A2 w2 RENF
%°1t Y g FostdA WgE FARE 5444 ¥
18)0] wjgtsl g 3t BYE Aot
A, FAFE AF S4L 94 dslMe FY 2
W EtE719] ¥He o J J2el FAFES FAA
23 ]\,} & c]- EQA &4

AR, e 2% 2
o % AFY) HHE BY &
§ Fol WA FES folalol dha, wep B 399 2
& @yol wAsHl BW oA BYL HE EdAFE
o ANstE Aol B FHE ML

4 23 o AR
A WEoly F23 ¥

= @

Rl

&

(1) EPRI, 1988 Piping System Damping Evaluation,
EPRI, California.

(2) Morgann, K. S, 1986, Calculator Programs for Pipe
Stress Engineering, John Wiley & Sons, New York

(3) Stijgeren, E. V., 1985, Recent Advances in Pipe
Suppport Design, ASME

(4) Algor Inc., 1999, DOCUTECH, Algor Inc., Pittsburgh
(5) Algor Inc., 1993, PipePlus Reference Manual, Algor
Inc., Pittsburgh

-978 -



