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Design and analysis of base isolation of

a nuclear safety-related plant in Hualong One

XIN Jia, JIN Jinping , YANG Jianhua , SUI Chunguang , WANG Hailong
(China Nuclear Power Engineering Co. ,Ltd. , Beijing Institute of Nuclear Engineering, Beijing 100840, China)

Abstract; Base isolation technique is an effective way to reduce the seismic response of structures. In this paper, the
engineering design and research of base isolation technology are carried out based on the engineering background of
a nuclear safety-related plant in Hualong One. Starting from the determination of the general situation of the plant,
the seismic input parameters, the base isolation layout scheme and the performance parameters of the isolation
bearing, the safety analysis of the isolation layer, the natural vibration characteristics of the isolation structure and
the damping effect of the isolation structure are discussed respectively. The analysis shows that the seismic isolation
technology can effectively reduce the horizontal seismic response of the structure and its auxiliary equipment,
improve the seismic safety margin of the structure and its auxiliary equipment, and is beneficial to the site
construction of nuclear power plants in high-intensity earthquake areas. As the first application of base isolation in
nuclear safety-related plant in China, this study provides a good engineering reference and useful design experience
for subsequent nuclear power plant isolation design and research.
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Fig. 1 0.50 m structure plan and profile of D plant
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Tab. 1 Foundation parameters of D plant

i 24
REW W/ (m - s71) 3029
PR W H/ (m - s7") 5 083
2/ (kg + em *) 2.65
B A R /GPa 64.07
B YIEL R /GPa 26.17
HER /N A4 0. 244
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Fig. 2 Improved RGI. 60 response spectrum
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Tab. 2 Mechanical performance parameters of Lead rubber

bearing LRB1000

W E TR A
WA/ (KN « mm ') 4 296 3 900~4 700
1007 SRUKFHIRE/ 2. 85 2.45~2.85
(kN + mm™ ')
JE AR BT R EE /(KN « mm ') 20. 17 18.20~22. 30
JEAR G W EE /(KN « mm ™ ') 1.75 1.40~1.75
JE AR 77 /kN 202. 88 195~210
SRR R b / %6 22.77 22~27
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Tab.3 Mechanical performance parameters of natural

rubber bearing LNR800

I FE ECRIE
B i HIEE /(KN - mm ') 2 885 2 500~3 000
LHOKFRE /(KN » mm ™) 1.37 1.10~1. 40
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Fig. 3 Isolation bearings layout and finite element model
of D plant
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Fig. 4 Constitutive relation model of natural rubber bearing
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Fig. 6 Vertical tension and compression force distribution
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Tab. 4 Maximum vertical force and horizontal displacement
of isolation bearing under SL-2 earthquake action
ZHTWR  SHEER
—8851.09 —8668.13

LRB1000 3 JBE#% K JE F1/kN

LRB1000 3 5 ke hir 1 /kN 127. 81 201. 01
LRB1000 37 J f5 /N4 5 T L/ m? 0.683 0.709
LRB1000 % it K FE W J1/MPa  —12. 00 —11.74
LRB1000 3 g 5k K 4z v 11/ MPa 0.128 0. 256

LR ) 3 SRR 1 1
X W& KA /mm 154 152
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Tab. 5 Comparison of modal analysis results between isolated

and seismic structure
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Fig. 7 Comparison of X-direction seismic shear force between

isolated and seismic structure
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Fig. 8 Comparison of Y-direction seismic shear force between

isolated and seismic structure
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Tab. 6 Comparison of base overturning moment and base

grounding rate of isolated and aseismic structures
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Fig. 9 Comparision of X-direction response spectra between

isolated and aseismic structures
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Fig. 10 Comparision of Y-direction response spectra between

isolated and aseismic structures
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