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Dynamic Analysis of SMART Main Coolant Pump
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Abstract

A finite element model was developed to perform the dynamic analysis of the MCP and the structural
stability of the MCP was evaluated through comparing the operating speeds with the natural frequencies
of MCP. MCP is installed vertically on the annular cover of the reactor vessel and behaves similarly
with vertical beam in vibration. So, MCP is simplified with the 2D beam in order to develop FE model.
ABAQUS is used to perform the dynamic analysis of the MCP. MCP is designed to be operated at low
and high speed when reactor is working. Therefore excitation frequency of the MCP is decided for the
working speed and the pulse frequency induced by impeller blade. Results of the dynamic analysis of the
MCP are natural frequency and mode shape. The natural frequencies of MCP structure are different from
operating ones, which means that the MCP operates stably. But it is considered to develop more detailed

analysis model to evaluate the effect of impeller blade pulse frequency.
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1 1 2 | 199GPa | 8027 | 2.417E-02 | 6.203E-04

2 2 3 | 199GPa | 8027 | 2.517E-02 | 5.067E-04

3 3 4 | 199GPa | 8027 | 2.072E-02 | 2.831E-04

4 4 5 | 199GPa | 8027 | 3.894E-02 | 4.755E-04

5 5 6 | 199GPa | 8027 | 3.894E-02 | 4.755E-04

6 6 7 | 199GPa | 8027 | 4.966E-02 | 6.489E-04

7 7 8 | 199GPa | 8027 | 8.436E-02 | 1.335E-03

8 8 9 | 199GPa | 8027 | 1.758E-01 | 2.602E-03

9 9 | 10 | 199GPa | 8027 | 1.758E-01 | 2.602E-03

10 5 6 | 199GPa | 8027 | 9.420E-03 | 7.183E-06

12 7 8 | 199GPa | 8027 | 9.420E-03 | 7.183E-06

13 8 9 | 199GPa | 8027 | 4.946E-03 | 2.009E-06

20 15 | 16 | 199GPa | 8027 | 4.946E-03 | 2.009E-06

21 16 | 17 | 199GPa | 8027 | 2.679E-02 | 5.747E-05

24 19 | 20 | 199GPa | 8027 | 2.679E-02 | 5.747E-05

25 20 | 21 | 199GPa | 8027 | 4.946E-03 | 2.009E-06

28 23 | 24 | 199GPa | 8027 | 4.946E-03 | 2.009E-06

29 24 | 25 | 199GPa | 8027 | 2.748E-03 | 6.354E-07

30 25 | 26 | 199GPa | 8027 | 1.178E-03 | 1.251E-07

31 11 | 12 | 199GPa | 8027 | 1.507E-02 | 4.343E-04

41 21 | 22 | 199GPa | 8027 | 1.507E-02 | 4.343E-04

42 10 | 11 | 199GPa | 8027 | 6.131E-02 | 9.890E-04

44 12 | 13 | 199GPa | 8027 | 6.131E-02 | 9.890E-04

45 13 | 14 | 199GPa | 8027 | 1.036E-01 | 1.322E-03

46 14 | 15 | 199GPa | 8027 | 4.641E+04 | 6.869E+08

47 15 | 16 | 199GPa | 8027 | 4.641E+04 | 6.869E+08

48 16 | 17 | 199GPa | 8027 | 3.359E-02 | 6.159E-04

49 17 | 18 | 199GPa | 8027 | 3.359E-02 | 6.159E-04

50 18 | 19 | 199GPa | 8027 | 1.500E-02 | 2.972E-04

52 20 | 21 | 199GPa | 8027 | 1.500E-02 | 2.972E-04

53 16 | 17 | 55.8GPa| 7900 | 9.601E-02 | 1.167E-03

56 19 | 20 | 55.8GPa| 7900 | 9.601E-02 | 1.167E-03

57 27 | 28 | 174GPa | 7900 | 1.036E-01 | 3.965E-03

61 31 | 20 | 174GPa | 7900 | 1.036E-01 | 3.965E-03
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DISPLACEMEMT MAGMIFICATIOM FACTOR = 0,651 DISPLACED MESH
RESTART FILE = d STER 4 WCREMEMT 1

EIGEMMODE 1 FREQUENCY = 100, CCYCLES/TIMEY

ABAOUS VERSIOM: 5,8-19 OAT 16-HAR-2001 TIHE; 13:12:;51
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DISPLACEMENT WAGNIFICATION FACTOR = ©,651 DISPLACED HMESH
RESTART FILE = d STEP 1 INCREHMENT 1
EIGENMODE 2 FREQUENCY = 144, (CYCLESATIMES

ABAOUS WERSIOM: 5.8-19 IATE: 16-MAR-2001 TIME: 13:12:561
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DISPLACEMENT MAGMIFICATION FACTOR 0,743 DISPLACED HMESH
RESTART FILE = d STEP 1 INCREMENT 1

EIGENMODE 3 FREQUENCY = 20, (CYCLESATIMED

ABAOUS WERSIOM: 5.8-19 AT 16-HAR-2001 TIME: 13:12:51
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DISPLACEMENT MAGHIFICATIOM FACTOR = 0,651
RESTART FILE = d STEP 1 NCREMENT 1
EIGENMOLDE 4 FREQUENCY TG, {CYCLES/ATIME?
ABAOUS YERSIOM: 5.8-193 DATE: ™ME6-MHAR-2001 TIME: 13$12:561
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