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Examination on High Vibration and Branch Vent Pipe's Failure of Complex Piping
System Suppling Condensate-Water in Power Site
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ABSTRACT

A disturbance flow at piping bands and discontinuous regions such as a valve, a header has a intense
broadband internal pressure field and a sound field which are propagated through the piping system The fields
becomes the source of a vibration of this piping system. Intense broadband disturbance flow at a discontinuous
region such as elbows, valves or headers generates an acoustical pulsation. The pulsation becomes the source
of structural vibration at the piping system. If it coincides with the natural frequency of the pipe system,
excessive vibration results. High-level vibration due to the pressure pulsation affects the reliability of the plant
piping system. This paper discusses the high vibration and the branch vent pipe's failure of condensate—water
supply piping system due to the effect of acoustical pulsations by flow turbulence from the flow control valves
of globe type in a power site.
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Fig 3. Deflected shape plot and 2nd stress view of
ASME B31.1's "Eq.13A" for piping system
suppling condensate—water
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Fig 4. Plots of velocity vibration wave of piping

system suppling condensate—water
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Fig 5. Plots of velocity vibration spectrums of piping

system suppling condensate water

3. 55 3=

Hi&H nE SS9 7R &k
3.1 HiEA S WE |f5F9 SHUEH HE
e)7)o] AZE AHe 24" B FF

Aoz dY-F3(gpen-close)ZAE Zt= Fx2A &

Fol g Fupes A1) g
o (@ 2L)7) }p D)

<

o

of thsted m=0 o]iL n=0¢ HWHE =dshd 1/4 JW
& (quarter-wave resonance)?] 54& Uehin T
Fighs #t). Fig 69 Ret S804 washe
% skt 5ol slstel shlelnt
Fig 19 27|71 & 24" &5 35w dAdAdel=
“A"F ol EXAZMA 26.1melH “B"AA7MA = 16.4m
ojth. 24"ufjel ®7]Ho] AAH= 16"9F 18" HS FL
Hof| FE2HMBY} 9x|5te] S3kstzoz o] ZAo0RA
24" ol A olgH 0w WWHIKplan wave)d| FIHTFES
H(Doll eJske] Table 13} o] Fagich. wjpulre =4
59 248 dd9ex AbFHY 247, schd(0 EA7d vl
o 42 melshe 1306m/s olth. mebd] B4 FiE 24"
o) T F3eE 24"9] 12.5Hz T 19.9Hz, 37.5Hz
9.7Hz, 62.6Hz =& 99.6Hz, ... 55 (Dol 23}

=
it

R =
rrr:i

Fig 6. Harmonic modes with quarter-wave resonance
In organ pipes

Table 1. Theoretical plane wave frequencies for 24°
piping suppling condensate water

N”A" ~HBH
Mod
oce 7=26.1m 7=16.4m
12.5 19.9
375 59.7
3 62.6 99.6
3.2 JtX Qo cfst o|BY HE
Fig 69 S¥RE9} ojd1xE s dxsd 7k
AL ol oFolt) WH g "“E 53 e Bk
A& FHEEA W7 AskE=d], 53], FiglelA 18"e
Z2H #HaE A5 ~He et WEske Aol 8
Ho|t}, WFal= A8 f4 f&o] wiEzor HEs
ol e WEeEs A 4 gk Eek WH 5o
T NN 55 TYshiA e AAdEe] wds)
WA gkelo] WEss dAkel obFvt e SR e}
P Z2E ZE waiAe s iR 2 B
AR A B o Ty A2)9F 2t
_ oV
f,=S D ()
714, 58 F2k4 Strouhal number, & EHAEXA
AME FEm/s), pE EAEAHAAY AT/ (m)E
ofu] i},

3.3 Hij Aol Ao WS 3 YFa AlgHnt
2717] B9 e Y] Heds #Askalat Fig 1
o = 18"wjake] F=u e Fore] vl 5L A
H o AddeA Tl 18"ujHy} AAEE 24")#e] S
vl el wleqt AME AdAstal WEeks At
Fig 7-& 18"j @3} 24w ol 43 &

teuge) s

382



Ay

1S B3 Avjo|t}. Fig 7904 18"sj#e] 58.8Hz W%
2 Fig 84 Yehd AAHE 12" FFAiEe] 35 )
TRE AuA dAsE e o Weozy Wy Al
wow AuewA AA widAe FFE T Aol
Fighe] 117Hz¢} w3 =& 118Hze] wWxo] EA g} &
3], 24"ollA ¥ teEwlFolA 13.2Hz, 41Hz, 58.8Hz,
65Hz, 114.9Hz, 148.8 Hz &< #E°] #4151, Table
13} vlwshd AFuee] 5L 24" "A"AH7A 9] 2
oo A WAYshH= o2 FFRE FuQl 12.5Hz9} v &
= AREoR ANFEAZAN 13.2H7 FEHQ WEow B
e},

2

10

O

e}
al
=

18" piping (OA: 38.8kpa,rms)
——24" piping (OA: 10.4kpa,rms)

Pressure pulsation (kpa, rms)

w7 "7
0 20 40 60 80 100 120 140 160

Frequency(Hz)

Fig 7. Plots of pressure pulsation spectrums obtained
by pressure sensor
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Fig 8. Plots of pressure pulsation waves obtained by
pressure Sensor
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