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Vibration Analysis for IHTS Piping System of LMR
Conveying Hot Liquid Sodium

Gyeong-Hoi Koo, Hyeong-Yeon Lee, Jae-Han Lee
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Abstract

In this paper, the vibration characteristics of IHTS(Intermediate Heat Transfer System) piping system of
LMR(Liquid Metal Reactor) conveying hot liquid sodium are investigated to eliminate the pipe supports for
economic reasons. To do this, a 3-dimensional straight pipe element and a curved pipe element conveying
fluid are formulated using the dynamic stiffness method of the wave approach and coded to be applied to any
complex piping system. Using this method, the dynamic characteristics including the natural frequency, the
frequency response functions, and the dynamic instability due to the pipe internal flow velocity are analyzed.
As one of the design parameters, the vibration energy flow is also analyzed to investigate the disturbance
transmission paths for the resonant excitation and the non-resonant excitations.
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Table 1. Verification of Wave Approach for Natural

Frequency (Hz)
Wave FEM
Mode No. Approach | (Elem=20) Exact Sol.
1 5.432 5.429 5434
2 34.04 33.90 34.00
3 95.31 . 94.36 95.32
4 186.78 183.38 186.93
5 308.76 299.95 308.97
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Fig. 1 IHTS Piping System of LMR
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Table 2. Natural Freq. of IHTS Hot Leg Piping (Hz)

No internal With internal fluid
Mode No. fluid C=0 C=6m/s
P=0.35MPa

1 341 2.54 2.53
2 6.61 4.91 4.88
3 7.29 542 541
4 9.48 7.09 7.09
5 - 12,75 9.50 9.50
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Fig. 5 Dynamic Instability of IHTS Hot Leg Piping
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