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Fatigue Life Evaluation of Pressure Housing of SMART CEDM
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Abstract

The pressure housing forming pressure boundary in SMART CEDM must be evaluated
the structural stability for fatigue. The value obtained by fatigue analysis is compared
with the standard of ASME Sec. Il and KEPIC MNB. Using the input data of PRDBE
and SRDBE calculated by performing the safety analysis, the operation and stop of
CEDM and the hydraulic test pressure, the fatigue analysis is performed. The analysis
program is used to I-DEAS and ABAQUS. Because the usage factor obtained by the
analysis is the value less than 1 with the limit, the stability of pressure housing is

validated under fatigue.

1 }\‘] =

A o] B-7-%5 7 %] (Control Element Drive Mechanism)® 4A27F A4S AZA uf Ao]&e

AdHes 2483 =49 ANtSEE A Aost o AEA T Alarrt WAl st

5% 28R 72 o, Aloj5S AESA =4 UFEZ AIAA RIS AR AT
sfo] Wy zhx

= FA ot dAYYARZ SMARTE UAE 7]§A AEYE HSES ol &
FR4 w1 e CEDMROR Mg Aojrl 7lsao
& MAzg50 958 CEDMe] Aodthll] Aeldrs4 4t 19 1



2o AQEAEEHY AojeT A dHBAE FEeL A= E&7ld g 7=
AA4E Fr7rsloF sh=d AloleT-sd3 dE87= AXNAANVF ZFEHE A ST
o AFEARHIE AHE = sHFdg87] F FEoR o]FoA v ASME Sec. M[2]
=

+ KEPIC MNB[3] ¢ Aol wtz} - 35 kE87]d st g2 43389
M g o g [-DEAS F =9 ABAQUS 7=

2. AA1715%F (Miner’s Rule)

A% SYHES oy SHAFY TRV = oY AS FASTE oo &A1
=2 Hrhajor o}

7y 3ol EAto]Fel s,

n n n n, .
Ulzﬁ, U2=Wz, US:WZ)7 ey Unz Nn -QA—FIJ‘—E%Ei "]‘%ﬁ]'r Ul’ Uz, U3, ey Un%
ARk gkt

U=U+ Uy+ Us+ ...+ U, A F8484% US Ansto)
o] FAHALEAF Us 1.02 Z33kA] gkolol 3t}
A7NA, Uy, Uy, U, ... , U, = A&AF(usage factor), U = FHAEAS n, = 4849

184, N, = ha7hA 9] Afe]E o]t}

3. 4 doly
A& S F3ste] A4t® PRDBE, SRDBESH Aol 5543 7|
= (21.3MPa)ell thgt = dolH & O]gﬁ}fﬂ H2aAS st st
oF k= o A, HA&xgs Aoste]l & 1o YEHIATh
deE 8] AZRE STS321E AFESHT) 0] AFEE ASME  Section I Division
1-Appendices®] TABLE I-9.1¢4 &57%(S,)7F 30ksi¢l 4o aj@stH S-N dlo]H
+ X 20 YER viep 2 o] HolHE o] &3 HAAM RS a9 29 o] Z=AE
o] FAeL  Ao]EF e dlete  WhESHAEAREY s&=ar]  S,&  UEH
ABAQUS/SAFEZo A Ajme] 4o gfeo
M o2 [-DEAS I oA Bdx AHAx
s FIgst. SEMS FPt o DA Rt HJEO}TE Z—?%OPH] EJT:}.
ABAQUS/SAFEO| A 3 &S Fastar dmafio] ARG A R Hdge 3k

£ 783 Goodman EE-E& AF8-3F%

(

ll

ofy &
o

Y

S

&

0

>

&)
Zo g &%

o]

RN
f
of
oX,
SL
Kl
>
oy
>
O
c
%
K
[
g
>
O
:‘?:

4. A4

1Y 3~6 4L ?6@&} Ao ARG tgae J2BE
Aolvt. Aagh> 2"l % il Log scaleghs zberh 3| 24wnks
Adgro] xd W 105 FHAstel 7+ 5 AUk AE =0, 7l BAY T x

o = moigho]l 7.08801W  107%8=12246162cycleclth. o17]1 4, Agte] FS&4E 3| 2|

O

ril
i3
N
=2
4 Mo
R
Ol
ol



FAokeittE Ag ougtt. 7 stsxdvitt b Ze Ao ® sESEynthEssE
Shal o] FES i 39 At AEGHEH L= 1 FAo)7] wWike] JIREE FAE
Adyt stgto 2 yirol JElUdYE 1Y 3, 45 71E Y AAY sdErxdd uw ARgEe
71e] At shebie] I EEYE FAS Holal glow 1y 59 6% £ ez
o Gt stde] 2R ¥ YJ4s Uit % 7108 g8 ddd s
2RdEPLS Hedt 29 73 2% 8% AT EsIAE Ve AAY stesxdd
o A shehe] v 2EE P4S vEa e 19 99 19 108 F4E e sz
o o FHRRY FA4S Yeldt gudoz Aol TEAR 7% AR, £AA G
o] zZg3g A9-F HdAst Ve FEstE 8719 SR sh-SrE 879 Ayt
T2 F9jol nlsf ooz gz Hefsithe S & 4 Ak

ol WE/dH e 2xet ¢f¥o] Fgat= tH &V FRAMES Fste] Fok AEASF
FHES ¥ 39 Yehith d2syuEsses s 2 Urd AASASFE den 24
AEATES G FAAEATE FEAE ST A 65E-03, sHE-rE S 71914 55E-03¢]
@Szt o] gES ASME % KEPIC MNB 749 FAAMEAS 18 Z23eA &=
oo aelER, A et dEErle dmd dd Ao Adsitta dddE

5. 4 #

Aol e T EGAAA FHEAAE FAsL e FH LV 9=

gth. ASME Sec. I %+= KEPIC MNB © 4ol we} o= 8 7)o tjg v =zZaiis 43
stk dlA Lo w [-DEAS #=9 ABAQUS IF=E o]&8git. zF AFgASES
&3 FAHAALEAFE AEdE e 65E-03, sHE-gE &7 A 55E-032] #e ze
o] ZEL ASME ¥ KEPIC MNB 49 ¥HAE&AF 12 =
skt stE 8l FREd g8 Ao Asivial etk

F 7
B AT e QAATA R dso FRHRFIG

=

&

e

al

L AA% 9 o, “Ad9amgy Aoy e A AL, Faddddts sER A
KAERI/TR-1408/99, 1999
2. ASME Boiler and Pressure Vessel Code, Section I, Rules for Construction of Nuclear

Power Plant Components, Division 1, Subsection NB, Class 1 Components, 1995.
RIS P o= I | I B e = ) o = e s = B e D e e



122 dHHS
G2z =55 (T0) % ¥ (MPa)

Min Max Min Max
PRDBEZ2 89.86 92.21 14.8 156
PRDBE7 89.86 91.69 14.8 155
PRDBES 91.69 93.09 15.1 155

PRDBE9 89.77 90.14 14.7 15

PRDBEI10 90.14 103.34 149 16
PRDBEZ5 91.91 94.48 13.6 15.3
SRDBE3 90.28 93.86 14.7 16.3
SRDBE4 90.03 91.34 124 159
SRDBEI10 90.45 109.45 13.6 175
SRDBE13 90.44 114.28 13.6 172
SRDBE16 89.89 93.21 14.5 16.7
SRDBEZ20 89.88 96.24 15 17.1

CEDM 7|53 A=A 50 90 0 15
TUAE - - 0 21.3

H# 2 STS321 A =2 S-Nzt

249 (N) | 1E1 | 2E1 |5E1 | 1E2 | 2E2 | 5E2 | 1E3 | 2E3 | 5E3 | 1E4 | 2E4 | 5E4 | 1E5 | 2E5 |5E5 | 1E6

W22 3= | 1799 | 1309,
(S, MPa)| 5 | 9

861.7654.9(503.2|358.5|303.3|248.1196.4|168.9(134.4|103.4| 89.6 | 79.2| 65.4 |62.04




# 3 CEDM &7 &7(2f steefxdgr|e uzsy 2ot
PRDBE2 20,000 3.8E+06 0.2E-03 5.2E+06 3.8E-03
PRDBE7 60 1.3E+10 4.6E-09 5.2E+06 1.2E-05
PRDBES 60 6.6E+09 9.1E-09 2.9E+06 2.1E-05
PRDBE9 60 1.8E+09 3.3E-08 1.6E+08 3.8E-07
PRDBEI10 60 3.0E+06 2.0E-05 8.2E+06 7.3E-06
PRDBEZ25 3,000 2.5E+06 1.2E-03 2.1E+06 1.4E-03
SRDBE3 30 2.5E+09 1.2E-08 2.7TE+07 1.1E-06
SRDBE4 1 9.6E+06 1.0E-07 1.6E+07 6.3E-08
SRDBE10 15 1.6E+07 9.4E-07 44E+06 3.4E-06
SRDBE13 1 1.8E+07 5.6E-08 1.6E+07 6.3E-08
SRDBE16 30 1.3E+09 2.3E-08 4.9E+08 6.1E-08
SRDBEZ20 15 8.2E+08 1.8E-08 1.9E+06 7.9E-06
CEDM
700 1.2E+07 0.8E-05 2.1E+07 3.3E-05
30 34E+05 8.7E-05 2.7TE+05 1.1E-04
- - 6.6E-03 - 5.5E-03
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