BAAREF HEASMEHIEE, Vol. 9, No. 2, p. 219-232 (2010)

Sm I AP A 7L — b7 4

> BB AR DFSE

NZT704 X®TL— 71 U EEOEFHE, SRBRERESSV

) — TR

b EEL, B B

FII'Jn {ﬂﬁ

i B2 e HRET2

Wi fdsE2, R Rig?, AP 1R

Development of Plate-Fin Heat Exchanger for Intermediate Heat Exchanger of
High-Temperature Gas Cooled Reactor

Fabrication Process, High-Temperature Strength and Creep-Fatigue Life Prediction of
Plate-Fin Structure Made of Hastelloy X
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The helium/helium heat exchanger (i.e., intermediate heat exchanger: IHX) of a high-temperature
gas-cooled reactor (HTGR) system with nuclear heat applications is installed between a primary system
and a secondary system. IHX is operated at the highest temperature of 950°C and has a high capacity of up
to 600 MW't. A plate-fin-type heat exchanger is the most suitable for [HX to improve construction cost. The
purpose of this study is to develop an ultrafine plate-fin-type heat exchanger with a finer pitch fin than a con-
ventional technology. In the first step, fabrication conditions of the ultrafine plate fin were optimized by
press tests. In the second step, a brazing material was selected from several candidates through brazing
tests of rods, and brazing conditions were optimized for plate-fin structures. In the third step, tensile
strength, creep rupture, fatigue, and creep-fatigue tests were performed as typical strength tests for plate-
fin structures. The obtained data were compared with those of the base metal and plate-fin element fabricat-
ed from SUS316. Finally, the accuracy of the creep-fatigue life prediction using both the linear cumulative
damage rule and the equivalent homogeneous solid method was confirmed through the evaluation of creep-

fatigue test results of plate-fin structures.

KEYWORDS: HTGR, intermediate heat exchanger, plate fin, Hastelloy X, tensile strength,
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Fig. 1 System of high temperature gas cooled reactor for
process heat
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Fig. 2 Concept of intermediate heat exchanger applied plate-fin type heat exchanger
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Table 1 Evaluation of Ni base heat resistance materials for Intermediate Heat Exchanger

Creep rupture strength Weldability Formability Stable supply of material Evaluation
Hastelloy X O O O O O
Alloy 617 © O A A A
Alloy PK33 O X X /A X
Alloy 263 O A x A x
Ni-Cr-W* © A A\ X X

*: developed by JAEA1718),
note : © (very good), O (good), A (acceptable), x (no good).
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Fig. 3 Configuration after fin-press

e\,

@ F7ty FETUMIL LTV,

® T4 VBB THOFTITENRL TV,

£/, EHMOETIE, NAFOA X3 SUS316 & & D
ATV VA ERE L TINTEEL LT WEMOD, &
M7V 2ZMTIC BT 5 THARIFCE AV, D7D,
ATV AL EIC EREO~@ITR L /RS AE L 27 <
2562 EBBREINI, WEROAT VU AT /T3
1EIOTV ZMLTRY v F7 0 VEBEL 720, K%
DONATEAA XET ¢V TRIDO LD LB RR 5
7o, BUEMEZRZEHAEL CUTF2EZ M T TRICEML 72
O 2@ENZGFTV 2T,

®@ 2[EH 7V ARIOFEM A EBE,

2. ABRAHE

T4 VBRI E T 1IHOSMEMFHL 7L AR Y
Tole 7UVARBICIINEOIZmm O/NAFT 1O 4 X
V— RPN vy 12mm, 74 VEI 1.2mm D
FT7Xy T 4 VOBEERAT, 40 mm X 200 mm D
VAHNICH L T200t &ML, 1EEDOT LV ATIERL
727 4 VICEZIA T 1,050°C x 3043 O HA I BES A i L T,
FEHOMLE L ZEREL K, 2EEOTV A%l 7,

T2, HEOZD1BIOAD TV ATORIEME LR L
726

Figure 312, "AFo A X CIERLL 72 v F7 4 v
OWRERT, TAHOT LV ZDOHETIE, 74 vViES
1.0~1.1 mm BETH - /=5, FEBELOHD 2 [BlH D~
VAT 4 V/iEmS%&11~12mm &5 &N TE/,
i, 1EITVATEERBERDO T « VIRIROHEF B 4 5
NBHDICH LT, FEICEEDSWEIRO RiF 7527 4
VIR T E T\ 5,

III. 253 AEDESE

1. 25 #MO&E(k

(1) FL®lc

AW LRTOBEIVIC 35T, Inconel alloyHX (/N A 5
oA XY HERBURE %A Table 2 1CR"4) D7 ¢ Vi
T 54 Td % FP-613 (Tl & B B TELR : iy
B I UEFERE 3 X UWAAHHRE (X Table 3 2 R) % (#
AL T o 1,080°C (R AHAR IR B + 50°C) T O FLIREfH] (15
YDA T EFTV, B IhAMMEFEL 2o D
fER, Fig. 4ICAbDN L L5174y (74w kT

BARFNFESIHNEE, Vol. 9, No. 2 (2010)

































232 o 3 GBE, fi

7 4 VRIS O R R B R & B 7 T A, T B AR 4 X)D 7 ) — T w78 (OGL-1 WEEE /N A T 11 A

SA6R BRI > VIRV A, 30 (20084F127). X O7 ) — T2 O T B BEE RIS ) ,
1) NBHRET, PEE—, BIHESSE, i, “TV—1F7 0 VE JAERI-Mb5651, 197443 H.

IR O SRR R, T B AR R AR 44 SR EE Y v 17) H. Tsuji, H. Nakajima, T. Kondo, eds., by Materials for Ad-

RV L, 8 (20064E12H). vanced Power Engineering, Part I, D. Coutsouradis et al., Kluw-
15)it R, IEREES, % BRERT AP GHF U 7 A er Academic Publishers, Netherlands, 939-948 (1994).

FICEBITANATEA X BIUNATE A XR OERKY 18) Y. Kurata, H. Tsuji, H. Nakajima et al., “Creep rupture

A 7 VY7, JAERI-M84-014, 198442 A. properties of a Ni-Cr-W superalloy in air environment, J.
16) B {5, FMEFRKE, BAEA, i, WEAEEMRONZTE Nucl. Mater., 246 [2-3], 196-205 (1997).

BARF HhFELMIGHEE, Vol. 9, No. 2 (2010)



