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Abstract

Flow induced vibration is a complex nonlinear process. During the operation of the reactor, the
flow of coolant will cause the vibration of the structure. Long term vibration may cause fatigue
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damage to the structure or loose wear of the connecting parts, forcing the nuclear power plant to
shut down for maintenance, resulting in large economic losses. Based on the machine learning al-
gorithm, this research has established an online real-time monitoring model for flow induced vi-
bration parameters to predict and master the change law of flow induced vibration parameters in
the future in advance, which provides technical reference for the ability to take effective measures
in advance to avoid flow induced vibration induced accidents in time, and ensures the operation
safety of the reactor system.
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Figure 1. XGBoost forecast results comparison
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Figure 2. Comparison of BP prediction results

[# 2. BP FulER*tEL

2.3. TR ILE T
R Ly 2R AT AR TR N B B SR Bl A ) T A, (8 AR R EAZ R 45 (LS TM) X e df it A7 T

DOI: 10.12677/nst.2023.112015 137 MR A


https://doi.org/10.12677/nst.2023.112015

ERKR %

W, FEARY A% N T 3% BP N4 HI¥. LSTM 5 s rh % B 7 RO TTHIZE R, DU T b s B 1
o 115E0s ER—EaEREE, HmAE— N HE, 2 —0 3 1 ZEPEHHE. —K— LSTM
TAAET=MIT: BETT. BT H T, LSTM F5 AR T A H S 1% 2 NS T — A8 5
JOIRAS, HAER R B AT 2 KR R R PIE R, RIHKIEIEIZ . Mg v T B s e B A7 A
FHRKIE SR A O BRI 8, LSTM BAIZEMan 3 fios .

HAX,

B g O wewewsn 4 ww T

Figure 3. LSTM model structure diagram
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Figure 4. Comparison of LSTM prediction results
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Figure 6. Comparison of parameter prediction results under test condition 2
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