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Failure of Hydraulic Oil Pipe and Transient Vibration

Yeon—Whan Kim, Young—Shin Lee, Jae Raeyang Koo, Hee—Su Kim, Yong—Chae Bae, Hyun Lee
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Abstract : This paper presents a case history of piping failures on power plant. The root cause of the
failure was defined to set the optimal countermeasures. The failure comes from transient vibration and the
1st stress increased at the hydraulic oil supply system of control valves for high pressure steam turbine.
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Figure 1. Steam turbine system
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Figure 4. Damage shape(l) of hydraulic oil Line
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Figure 3. Layout of Hydraulic Oil Line
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Figure 8. Metal face of welding part damaged x200
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Figure 7. Effect of externa force by misalignment
Table 1. Effect at root-part of pipe by misalignment
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1
511
SPP38 31,290
psi(=22kg/ ), 54,049psi(=38kg/ )
Table 2 16mm

Table2. 1st stress by misalignment on pipe root-part
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Figure 11. Vibration on hydraulic oil header
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Figure 12. Fatigue stress assumed on damage pipe

Table 2
Goodman
(Fig.12 ), Soderberg (Fig.12
) (Fig.12 )
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, = giress amplitude
o = mean stress
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Figure 13. Normal state vibration of CV#4 pipe 2T RN A B W
Figure 15. Frequency response function at CV#4
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Figure 16. Main natural mode by 1st measures
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Figure 17. Measures for excessive vibration
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Figure 18. Effectiveness changed by measures
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