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Mechanics Analysis and Assessment of Volume Control Tank

LI Song, SUN Lei, MA Jian-zhong, HU Yong-tao
(Nuclear Power Institute of China, P. O. Box 622-207, Chengdu 610041, China)

Abstract: In this paper, the mechanics character of the volume control tank was stud-
ied. The ANSYS, a finite element code, was used to simulate the mechanics characters
of the volume control tank under many kinds of forces. In terms of RCC-M2000 and
ASME codes, its anti-earthquake characters were evaluated. At the same time, the
skirt-seat buckling was studied. The result shows that the design of the volume control

tank is satisfied with the correlative criterions.
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Fig. 1

Scheme of volume control tank
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Finite element model of volume control tank
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Table 1  Material character and basis allowance stress
RS b E/GPa ALy BUALSREE S./MPa  JRRGEEE S,/MPa FEAVE NS S(110 C)/MPa
00Cr19Nil0 210 0.3 483 173 108
42CrMoA 203 0.3 862 724 VERPBLRE J1 Fi,=0. 58, =431
VFRIGY R J) Fo,=5S,/24=179. 58
20 209 0. 278 410 245 103
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Table 2 Load combination and rule level
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Table 3 Max mass-participation frequencies
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Table 4 Stress results and evaluation of volume control tank

) ISR g . N 7 BRAE/ T 0 S iy Rz g . i 77 BB/
T KA KA
om/MPa MPa (om t0o1,)/MPa MPa
B T 83 B SPNE R S=108 97.5 BED 1.58=162
s T 90 % Db 1.1S=118 134 BED 1.655=178
BT A 113 &b 25=216 176 BEDb 2.48=259
K5 T 146 T 1A 5 FL 3% 4k 0.95S,=102 153 A5 AFL%E B4k 1.48,=151
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Table S Stress results and evaluation of skirt-seat
- LA 3 / - Jo7 3 KRB/ LA 25 iy - S 3 BB/
MPa MPa J% 41/ MPa MPa

BT 7.9 MR SR AL S=108 26. 8 B 5 R R 1.55=162
MR AL i Pk

whTH 107 R A VG R R S=108 27 B 5 fAT AR 1.55=162
b b

Hig T 21. 6 FEEJEARIEM  min(l.0S,, 0.5S5,)=173 5.4 TR AR IEM  min(1.5S,,0.8S,) =259.5
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Table 6 Stress results and evaluation of foundation bolts under all conditions
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f:/MPa Fu,/MPa fv/MPa Fu,/MPa f1/Fa+ £ /F3,
Wit T 1.002 431 7.019 179. 58 0.001 5
Yeah T 7.549 431 22. 831 179. 58 0.016 5
Fig T 11. 658 431 38. 585 179. 58 0.046 9
I T 4.166 431 11.783 179. 58 0. 004 4
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