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In this paper, thermal stress analyses and service limit checks using ASME Code Case N-201-4 for
KALIMER reactor internal structures are carried out in case of pre-determined steady state condition.
From the stress analysis, severe thermal stresses occurred at the connecting parts between the
separation plate/the baffle plate and the support barrel/the RV liner. From the service limit checks for
the Level A and B Service Loadings using the elastic analysis method, the reactor interna structures
satisfy the load-controlled quantities when the therma barrier is introduced, but do not satisfy the
deformation-controlled quantities. Therefore, the modification of the analysis conditions and the detail

inelastic analysis are required to check the service limits.
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Table 1 ASME

Tablel Calculated Thermal SressintensityandSranfor Seady Sate Gndition
WithTher nal Barrier, W/OTher nmal Barrier,
(MPa) (MPa)

No.1| No.2 | No.3 | No.4 | No.5| No.1| No.2| No.3| No.4| No.5

Membrane | 21.3 | 493 | 514 | 914 | 263 | 486 | 542 | 580 | 1186 | 26.6
Bending 557 | 1445 | 109.8 | 127.9 | 1255 | 106.4 | 165.4 | 125.2 | 1516 | 135.1
Total 66.4 | 152.7 | 1133 | 130.6 | 127.4 | 105.0 | 173.2 | 129.2 | 1516 | 137.1

e. (%) 0.059 | 0147 | 0.143 | 0.146 | 0.167 | 0.092 | 0.166 | 0.162 | 0.166 | 0.178
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St (t) (M t
T
KALIMER 30 T=455°C
T=500°C Sy 108MPa  106MPa
Table 2

@
( 4) 118.6MPa



@ :
Table2 Srviceli mit Check for Load-Gontrol | ed Qiantities

Check 1 Check 2 Check 3

Check (P.£S,) (P.+P, £ KS,) (P.+P/K.E S)

Part P S, P +P, KS, P +P/K, S
No. 1 213 108 30.1 159 28.4 140
with | No.2 493 108 80.2 159 74.0 140
Thermal | No.3 51.4 106 63.5 159 61.1 124
Barrier [ No.4 91.4 108 122.1 159 116.1 140
No.5 26.3 106 384 159 36.0 124
No. 1 48.6 108 57.4 159 55.7 140
W/O | No.2 54.2 108 85.1 159 78.9 140
Therma | No.3 58.0 106 70.1 159 67.7 124
Barrier [ No.4 | 1186 108 1495 159 1433 140
No 5 26.6 106 38.7 159 36.3 124

* P, Primary membrane stress due to thermal load of steady state condition
* P, : Primary bending stress due to OBE load

Check 2:
P.+B £ KS, 2
Sh K
K — I:( fully plastig — (3)
I:(initial plastig
©) K=1.5
Table 3 No.4
20%
Check 3:
PtR/K £S5 4)
S (M
, (®)
4) Kq
K,=(K +1)/2 ®)
Check 2 K=1.5 K=125
Check 1 KALIMER
T=455°C T=500°C S ASME Code Case N-201-4 Table

5.3B S=140MPa, S=124MPa
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Check 3
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Check 1:
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Check 2
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(Test No. A-1, A-2, A-3)
Test No. A-1
X+YE£S, /S,
X (Pm +Pb /Kt)max s Sy’ Ye© (QR)max 5 Sy
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1.255 S S,=Min[1.255 , § ]
= Min[1.25x142MPa, 120MP4] = 120MPa S = Min[125s , S, ] =
Min[1.25x135MPa, 118MPa] = 118MPa (10)
S/S~1.0 .
(12 (Qe)max
(Maximum range of secondary stress intensity)
(Table 1) Startup
Hotstandby
Table 3 (10)
( No.4) X+Y
14% ( No.3) 12%
Tabl e 3. Servi ce Li mit Check for Deformati onrQntrol | ed Qantities
Check 1
Check (X+YES,/S))
Fart X+Y SJS,
No. 1 0.23+0.29=0.52 1
Wth No. 2 0.62+0.79=141 1
Ther nal No. 3 051+050=1.01 1
Barrier No. 4 097 +0.30= 127 1
No. 5 030+ 0.84 =114 1
No. 1 0.47 + 0.48=0.95 1
WO No. 2 0.65+0.93 =158 1
Ther nal No. 3 057+057=114 1
Barrier No. 4 119 +0.28 = 1.47 1
Nh. 5 031+092=123 1
Test No. A-2
X+Y£1 (13
(Q)max
ASME Code Case N-201-4  Table Y-1323
(13) Type 316 SS
544°C(1011°F)
500°C . (13) Test No. A-1
S/S~1.0 Table 3
Test No. A-3
NG-3222
at/t, £01 (14)
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