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Analysis of Effect of Steam Generator Anti-Vibration Bars Shift on
Flow Induced Vibration and Wear of Tube Bundle

Zhu Yong, Han Tonghang, Ren Hongbing
China Nuclear Power Design Company, Ltd., Shenzhen, Guangdong, 518124, China

Abstract: During the pre-service eddy current inspection (PSI) of the steam generator of a
power station, it was determined that the anti-vibration bars (AVBs) No.3 shifted from the design
location to the cold side by approximately 10 degrees. Based on the specific flow induced analysis
program GERBOISE, flow elastic characteristic, turbulence excitation response and fretting wear of
the tube bundle for both AVBs design and shifted locations are calculated. By comparison of the
calculated results of design and shifted conditions, the effects of AVBs shift on flow induced
vibration and fretting wear are evaluated. The evaluated conclusion is that the shifted AVBs will not
lead to the unaccepted flow induced vibration response and excessive fretting wear for the heat
transfer tube.

Key words: Steam generator, Anti-vibration bars shift, Flow induced vibration, Fretting wear
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1

Table 1 Comparison of Max Out-plane Fluid-Elastic
Instability Ratio for AVBs Design Location

and Shift
CI0R54 0335 0335 0.75
C21R50 0319 0319 0.75
C22R50 0318 0318 0.75
C25R48 0316 0316 0.75
C29R45 0315 0315 0.75
C37R39 0.307 0.307 0.75
C45R29 0.304 0.329 0.75
C53R04 0327 0.468 0.75
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Table 2 Comparison of Max Turbulence Excitation
Response for AVBs Design Location

and Shift
/um /um
C10R54 18.1 18.1
C21R50 18.1 18.1
C22R50 18.1 18.1
C25R48 18.0 18.0
C29R45 18.0 18.0
C37R39 18.0 18.0
C45R29 17.9 18.0
C53R04 17.9 18.0
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Fig.2 Turbulence Response of U-Bent Part of Tube
for AVBs Design Location and Shift (C53R04)
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3 40 a
Table 3 Comparison of 40 a Life Time Wear Thickness of Heat Transfer Tubes for AVBs Design Location and Shift
1% 1% /%
C10R54 6.98 6.98 40
C21R50 27.36 28.49 40
C22R50 26.61 31.93 40
C25R48 24.48 25.90 40
C29R45 26.41 23.23 40
C37R39 27.36 25.87 40
C45R29 22.39 20.28 40
C53R04 17.51 17.43 40
2.0X10°
= 1
& 1.5X10° -
& 0.335 0.468
B 10x10°
=
5.0X10° 2
0
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R AP /m
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Fig. 3 Turbulence Response of Whole Part of
Heat Transfer Tubes for AVBs Design
Location and Shift (C53R04)
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