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Seismic Analysis of Vertical Pump in Power Plant
( Soo-Yong Choi, Chol-Hui Pak, Sung-Chul Hong, Yong-Suk Park )
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Fig. 1 Schematic Diagram of Seawater Lift Pump
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Fig. 3 Finite Element Model of Vertical Pump

Table 1 Natural Frequencies and Total Mass w.r.t Various Water Level

UnderWater Total Mass Modal Part, Natural Frequencies

Element No. (Kg) (%) 1st(rpm) 2nd(rpm)
25 77079.1 94,23 287.37 899.85
30 73282.8 94, 80 287.51 901.34
35 69046. 6 94.36 289.84 905. 11
40 63357.5 94.19 310.77 906. 28
46 60082. 5 94, 06 353.96 916. 30

Table 2 Modal Particifation Factor

Table 3 Stresses and Moments of Each Pump part

UnderWater Elemnt,: 25 Length Maximum Moment of Modeshapes
Torsional Stiff.: 4.6E10 (kgf cm/rad) (m) Stress( Mpa ) ( 1st ) (2nd )
Total Mass : 77079.1 (kg)
Motor 1,185 0.3214 2, 0660 -5.879
Frequency Effective mass 2.105 0.2034 15. 3166 -42. 848
(rpm) (Kg) (%) 2.36 2.7937 16.0833 -44. 961
287.3 19111.2 24,794 Plange 3.605 3.77461 43.6291 -120. 359
899.9 23243.7 30.155
2094.4 14933.9 19.374 Discharge 7.095 34,1582 -997. 539 -72.245
5573.3 1905.9 2.472 Elbow 5.87 6.1821 99,014 -269. 056
8197.4 4657.6 6.042 Base 5.98 0. 8068 110, 658 -299.958
11837.1 2842.2 3. 687 6.13 20, 8237 -1141.95 -72.681
18816.2 357.7 0. 463 6.52 53,2240 -1116.73 -72.648
22866. 0 1954.3 2.535 6.84 64,822 -1051,21 -72.493
29437.1 1030.8 1.337
38090.5 1.2 0.001 Barrel 8.82 54, 695 -788. 877 -69.217
40682.1 821.7 1,066 9.8 42,095 -609. 954 -62. 567
51404.9 186.8 0.242 10.115 37.326 -518. 057 -57.326
60717.9 240.2 0.311 11.2325 27.501 -410,738 -49, 662
68792.1 912.7 1.184 12. 6475 14.478 -225. 881 -31.401
80953.0 435.4 0. 564
Impeller 13.788 3.8280 -61. 304 -9.721
14.663 0.1256 -21.202 -3.568
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