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Abstract

Based on ANSYS workbench 2020 R2, a three-dimensional model of the float flowmeter was estab-
lished. Through the equivalent static method, the seismic performance of the nuclear power plant
float flowmeter under the combined action of earthquake, dead weight, internal pressure, etc.,
was analyzed, and the results were based on the ASME code. It shows that the average stress and
deformation are within the allowable range, and the structure design of the float flowmeter meets
the requirements of the ASME code and the corresponding technical specifications.
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Figure 1. Schematic diagram of flowmeter structure
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Table 1. Material parameters of main components

=1 EEBHMEEY

A 5 FAPERLE (MPa)  JERSESE(MPa)  PUBISEIE(MPa)  HEARVEHI N ) (MPa)
P, MR 316 L 201,000 180 500 108 (Z11.5)
Pt Y 304 210 520 124 (Z11.6)
TR AR 0Cr18Ni9Ti 210 520

PR 0Cr18Nil12Mo2Ti 190 530
TR AR B 69,000 195 265

3. JLIRE

T2 PR I A B E A, BTSN F5 AT Wi ik . H R 4R R 8510 = th R
JREARE, FRRBTUOAL T P EARAEL P R R 25 60 mm (SEFRTO)AL. Wil 2 FioR. JEih P HEE
DA T S R S R A % B T o, XA SR P 8 4 AN T AR SR T, BE IR Ry DU 2, /N6 RS 0.3 mm,
BRIILA 72,733 A HLIGAT 218,009 N1 A, AL RN 3.06 Kg, WK 3 Fis.
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Figure 2. Entity model
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Figure 3. Mesh division
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Table 2. Load combination
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Figure 4. The first-order mode shape
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Figure 5. The second-order mode shape
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Figure 6. The third-order mode shape
6. 3 3 MRTSHREY

Figure 7. Location of stress analysis assessment
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Table 3. Stress evaluation values of various working conditions
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} SR — R LN, J7BR {E (MPa) S R IEIN S 1 B 7 (MPa)
T2k - -

THER FRAE THER FRAE

1IEH TH(A) ax$ 91.8 1.5 %S 137.7

SEH THL(B) l.lax$S 101.0 1.65a % S 151.5

HiZ TH(D) 2.0a xS 183.6 24a %S 220.3

MRAEE 3 HAF T R A, WHF TR AT PR bt o AE SL-1 il SL-2 R 3 1
M, IEHE . SRS R T IR A A B 1 8~10 Fos . IR LU R FIE TR
I KMEN 46.568 MPa, fx/IMEN 0.0043235 MPa; 58 LHL TN S KIERN 51.111 MPa, fH/MEA
0.0048954 MPa; =il Lt N j i RAE A 55.58 MPa, fi/ME A 0.0046206 MPa.
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Figure 8. Stress intensity cloud diagram of float flowmeter under normal working conditions
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Figure 9. Stress intensity cloud diagram of float flowmeter under abnormal working conditions
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Figure 10. Stress intensity cloud diagram of float flowmeter under emergency conditions
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Table 4. Flowmeter stress analysis results

4. REUANANSHER

T i o, O+ 0y
P1 11.421<91.8 17.258 <137.7
P2 10.877<91.8 14.733 <137.7
P3 5.8403 <91.8 6.4556 < 137.7
1EH TI(A)
P4 5.5569 <91.8 6.0571 <137.7
P5 13.151<91.8 15.302<137.7
P6 13.356 <91.8 28.009 < 137.7
P1 12.57<101.0 18.998 < 151.5
P2 11.98 <101.0 15.89 < 151.5
) P3 6.4059 < 101.0 7.0324 < 151.5
S TI(B)
P4 6.1087 < 101.0 6.682 <151.5
P5 14.358 <101.0 16.645 < 151.5
P6 14.673 <101.0 30.735<151.5
P1 13.727 < 183.3 20.744 <220.3
P2 13.109 < 183.3 17.23 <2203
. P3 6.9684 < 183.3 7.6082 <220.3
FHi T (D)
P4 6.6594 < 183.3 7.3048 <220.3
P5 15.559<183.3 18.141 <220.3
P6 15.982<183.3 33.428 <220.3
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