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A Study of Measuring Vibration for Reproducing
Waterhammer of Plant Equipment

Jung-Soo OH’, Sueng-Hyun Cho
Division of Machinery Testing Center, korea Testing Certification
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Abstract In this study, among the various types of plant equipment, valves, which are susceptible to water hammer,
were selected as the diagnosis target. In order to effectively measure the vibration, an accelerometer was adapted for
use in this difficult environment. The results showed that the maximum peak-to-peak vibration displacement caused
by the action of water hammer on the valve was 21.40 mm, which would affect the structural stability of the valve
and pipe. Meanwhile, the measured data was applied to the HIL simulator to verify the reproduction of the vibration.
In the future, field data will be applied to the HIL simulator for the purpose of assessing the fatigue, durability and
expected residual life of the plant equipment
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Fig. 1. Examples of diagnosis environment
(a) High temperature and high vibration
(b) high humidity and low temperature

22 X AAH MA QI AH=

oM 27] 34 A, £549 JEE TFes)E
g9 £ B AFolM= Hd) £ 50 g oUlE 714
ko] PCBALS] 7H5 7] 333B303 333B40 RHES 3

Aol ARE3ITh T AARE - 1 dHoly AEH
o8 EAY(Triggering)S 3] LabVIEWALS]
DAQ, NI 9234 24y} A8 SWE A3k
Table. 16 AHE®E 71&5A9] ALS Yehhich
Fig. 23 4] 9jZ%o]o]E] + 3mm AIs} 4 - 3 75
A ZMEEAE BE 3 - @AkE Wigke] AA]l S
olE]9] §x| Al A Ao R IHEEAE of

=
T S0 & olFHAH

&< Fig.3ol YERSIT

Table 1. Specification of accelerometers
Specification 333B30 333B40
Sensitivity (mV/g) 100 500
Measurement Range (g) + 50 + 10
Temperature Range () -18 ~ 66
Frequency Range (Hz) 0.5 ~ 3,000
Resonant Frequency (Hz) > 3,000
Non-Linearity (%) <1
Sensing Element Ceramic
Note g = m/s2
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Fig. 5. Results of waterhammer at valve
; (a) Results of x-axis (b) Results of z-axis
A R, Fig .50 H=e] 7|5 & - 9 A& S449%E
ERNGIE. 3 WA SEAe 24 AN e )%
, : = Wlfﬂ o]F 14znt E‘%E]a’it‘r Fig .5 ()¢t (b)®]
Fig. 4. Basic experiment for waterhammer diagnosis in Ao X= W 7z=9] #3279 AyE Jehith o]
the pipeline =\ =
pp o 9] gk P-P(Peak to Peak)> 0.07 mm(ZZ%)E K9]

147



A 71Ee 8] =g A Al8d AllE, 2017

HH ARG s 7E ¥
54 A3z olue] HE] F P-P(Peak to Peak)
0.15 mm(X%), 0.08 mm (Z%) 555 EATh

oy, £27 A - 57 ~EYQ Ao|x MEE ¥
sh= Holx| ¢kok7le] WE e AFS 754 9 2}
FREoR M= FE7t §ls AoE Alsdr

[z
=
|z
fru
=
)
oo
m
o
fru
re s
Y,
N
N
4,
x@ rlo
o o
e
_L|>L
ot 1l

A gk Te] ARAEgo] vlwy e ol 4 o
A7E 1ed WANE olgstel LA
w2 37 959 FHare]

= O 2HE
30 mm o] skl olw AdR-o 54 S5 40
~ 42 T 502 Table. 19] AN FF2% WIS
Bl & 4 SlTk

Fig. 6. Setup for waterhammer in the power plant
pipeline
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Fig. 7. Displacements after 1st waterhammer
(a) Displacements after 1st waterhammer
(b) Displacements after 2nd waterhammer
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Fig. 9. HIL simulator for vibration reproducing

Dispay for Reproduing Vibration

=

[ status of Controll | [ Monitoring for Reproduced Times

\L_-Lo EEHE

o
R ©

[ sensing & seting up Failure (e.0 Pressure) | [ Loacing Wave Form & Seting up Procucing Times |

Fig. 10. Composition of software for HIL simulator
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