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of Chemical and Volume Control System
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Abstract ;

A finite element model for chemical and volume control system (RCV)

discharging heat exchanger was set up to take seismic analysis by finite element method.

The loads include weight, pressure, temperature, pipe load and earthquake.

The result

was evaluated by RCC-M and ASME. The results of evaluation indicate that the design

of RCV discharging heat exchanger is satisfied with the requirement of standard.
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Fig. 1 Finite element model
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Table 1 Material parameters and allowable stress

WY Phr El FA

R Bidd/ RLJ3/ o RiJi/ o RiJi/ iRARLE
GPa  MPa  MPa  MPa
00Cr19Ni10 197 517 207 92 0.3
20HR-D 204 410 245 104 0.3
0Cr17NidCudNb 204 960 700 0.3
42CrMoE 204 800 640 0.3
Q235-D 204 375 235 125 0.3
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A A F LR Z W AT A B LR iR
B B T RS . N N 4.9 MPa,
FEMPM A 1.2 MPa, M6 509 T 3% 2,
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Table 2 Connected piping load

" Wl B0/ HAE/ i/
NN (Nem) (Nem
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RHEKH  AH 1 5960 5960 3030 6 060
2 8940 8940 4550 9 090
3 11920 11920 6060 12120
3

R EFIA O 4200 4200 1400 1400
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Fig. 2 The 1st mode
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Fig.3 Stress contour of design load
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Table 3 Stress comparison under different conditions
T AL om/MPa om FRE/ MPa (om+o1,)/MPa (om o) BR{E/MPa
B T A R RES 104 104 129 155
K= ik 76. 1 92 83.9 138
s 12.74 92 14.77 138
B 4. 83 92 26. 92 138
R 5 7 39.6 125 170 188
H#3h THL DA URERE 113 114 149 170
K= R 78.2 101 89.7 152
& s 12. 84 101 15. 38 152
R 5.18 101 27.28 152
R 7 7 73 125 180 188
Y/ R RGREN 123 208 169 247
IESEREN 80. 3 184 97.1 221
A 12.95 184 15. 92 221
R 5.54 184 27.64 221
T S TR 142 187.5 280 300
KRR T 0 Fo ) & 129 233 141 343
K= R 129 233 141 343
e 18.78 197 18.78 290
B 7.04 197 39. 71 290

TE < om S RS IS F7 5 0, A9 T B D005 1 17 F

x4

KEFEEHLNFNZREXIREEAITE

Table 4 Stress comparison of primary coolant inlet and outlet

T4 P, /MPa P BR{E/MPa (P, +Py)/MPa (P + Py) [R{E /MPa
Bt T 135 173 163 —
s T 139 190 188 —
TN 143 345 216 -
K RS T 00 189 295 201 —
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Table 5 Stress comparison of anchor bolt
T fi/MPa fu/MPa fv/MPa fw/MPa 3 ot 12 FRAEL
BT 8.5 400 25.3 165 0.02 1
s T 12.5 400 43.3 165 0.07 1
HiE T 0 15. 8 400 59. 7 165 0.13 1
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