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Study on Heat Removal Ability of ﬁééf‘Transfer System
for JOYO MK-TIII Project (IIT)

Buckling Evaluation of IHX Heat Transfer Tubes

M. Sawada*l, K. Isozaki*l,
N. Tomita*z, A. Endow*?
and H. Sunaoshi®

Abstract

Re-evaluation of the design of the heat transfer system (HTS) of
experimental fast reactor JOYD has been made in order to check the
structural integrity of it under a raised reactor power level condition
for the MK-III project. As a part of the above feuevaluation work, re-
assessment of buckling for the heat transfer tubes of the intermediate
heat exchanger (IHX) under increased coolant flow rates and coolant
temperature differentials betwen cold and hot legs of the HTS has been
carried out. To verify the structural integrity and buckling condition,
two cases of the buckling analyses have been made considering two power

levels of 100 MWt and 140 MWt.
The principal results obtained are as follows:

(1) Buckling of heat transfer tubes occurs as the axial compressive
load is developed in it as a result of the radial temperature

difference (AT) across the heat transfer section within the IHX,

(2) 1t is revealed that the AT is 28.7°C‘in the case of 100 MWt
operation, while for 140 MWt, it is found to be 36.7°C.

51 Reactor Technology Section, OEC.
*2  Reactor Maintenance Section, OEC,

#3  Technology Development Division.
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(3)

(4)

On the basis of the results of the previous experiments, the limit-

ing value for the temperature difference (AT it) was formerly

Lim
proposed to be 29.0°C. However, since the deformation of the tube

sheets eases the AT _, . , that value is later set at 32.9°C,
Limit

which is 3.9°C above the aforesaid AT _, .. . From nonlinear
Limit

structural deformation analysis, it is found that 3.9°C is

equivalent to a deformation of 0.31 mm of the tube sheets.

From the above results, it is seen that in the case of 100 MWt
condition, the margin for buckling of the heat transfer tubes is

1.14 times the value of the AT but in the case of 140 MWt

Limit’
condition, the margin is not at all satisfactory.
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#5—1 AREEHBHEEITAEHRER (SUS304)

ich i3 v ¥ 7 F r E OB
# 7 v v

(CH (kgf/ mm? ) ( ksf, mm?* )

20 1.98 x 10° 0.264 803 x 1071
50 1.96 0.267 8.02
100 1.94 0.272 8.00
150 1.91 0.276 7.97
200 ‘ 1.88 0.280 7.95
250 1.84 0.284 7.93
300 1.80 0.288 7.90
350 176 0.292 7.88
400 1.72 0.295 7.86
450 1.67 0.299 7.83
500 1.62 0.302 7.81
550 1.57 0.306 7.79
600 1.52 0.309 7.76
650 1.47 0.313 7.74
700 1.41 0.317 7.72
750 1.36 0.321 7.70
800 1.31 0.324 7.67

(s EPICC)
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I

* T g

{ (FED

E =(iop );1

P K
< B B>

€e (mm./mm), &€p (mm. mm), G (kg./mm)
<HEHRBBR>

BRUOTH (Ee+ €p) max < 0.03 (mm.”mm)

BECC) | 315 < T < 650

2.040 x 10* — 8000 T
2.126 X 10" — 10.125T

315 < T < 400 E
400 < T < 650 B

E  (kg/mm?)

I

K (0.002)m

op (kg/mm?) oy - 25

SEEhEE «  ( 25.5655 — 568037 X 1072 T + 1.04384 x 1074 T2
0y (kg/mm?) — 7.42535x 1078 T3) x 1.25 (31D
B/haiss 214 BEBRARASYy kLS

K (kg / mm?*) (44.3068 —1.78933 x 1072 T) x 125 (#!)

m 0.279395 + 7.749 X 1075 T

(E1) SEBHROMTELEBTCERL 53
(#2) 0-0p =0T, H =d0/deép Moot WD RKT SO TH' max = 3310 (kg /m*) & L
f TR T B,
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