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Abstract

Scientific and rational piping material selection can ensure the long-term safe operation of large
commercial fast reactor and reduce the construction cost. In this paper, the main pipe of the sec-
ondary main cooling system of large commercial fast reactor is taken as the research object, and
the piping materials of P22, P91 and P92 commonly used in coal-fired power plant are compared
with austenitic stainless steel 316. It is proposed that P91 should be selected as the piping mate-
rials of large commercial fast reactor, and at the same time the manufacturing development and
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material verification of large diameter thin-walled piping material should be carried out. Thus it
can be realized the perfect combination of design level and manufacturing level.
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Table 1. Secondary-circuit piping materials of fast react or at home and abroad

1. ERSMRECEBREEERRR

L E XK I AT BB (A BY)
Rapsodie EH 316 (316)
Phenix EH 321 (304)
Super-Phenix E| 316 (316)
PFR HEH 321 (321)
CEFR T E 304 (304)
CFR600 i [E 316 (316)
JOYO HA 2.25Cr-1Mo (2.25Cr-1Mo)
MONJU H A 304 (304)
JSFR-1500 HA 9Cr-Steel (9Cr-Steel)
BOR-60 2 304 (304)
BOR-600 2 304 (304)
BOR-800 2 316 (316)
FFTF EE 316 (304)
Table 2. Chemical composition of different piping materials
2. TEIEEMRBLERS
RS iR C Mn P S Si Cr Mo
316 SA-312 0.08 2.00 0.045 0.030 1.00 16.0~18.0 2.00~3.00
P22 SA-335 0.05~0.15 0.30~0.60 0.025 0.025 0.50 1.90~2.60 0.87~1.13
P91 SA-335 0.07~0.13 0.30~0.50 0.020 0.005 0.20~0.40 8.00~9.50 0.80~1.05
P92 SA-335 0.07~0.13 0.30~0.60 0.020 0.010 0.50 8.50~9.50 0.30~0.60

4. (RFABREEM R RRIE R 3 R R N R IR R

TRAIRE G BRI RECUN B S IREIBOR, R BRI A 20 BRI T8 N R K, FERR AR
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Table 3. Application of low thermal expansion piping materials
3 RAEEM R RAER

HLAL )& RIE(C) JE73(MPa) RS JETHUHS (mm x mm)
183
546 P22 ID368.3x83.2
175
300 MW
183 ID368.3 x 41
546 Po1
175 ID368.3 x 38
ID318 x 57
350 MW 576 254 P91
ID305 x 57
18.3 P22 ID457 x 103
546
175 P91 ID457 x 47
600 MW
576 254 P91 ID419 x 70
610 27.46 P92 ID460 x 100
ID419 x 103
660 MW 610 27.46 P92
1D425 x 103
27.46 ID368 x 92
1000 MW 610 P92
28.84 ID356 x 94
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Table 4. Mechanical properties of different piping materials (room temperature)
4 TEIEEMRNFEME(ER

MRS i R 3 B (MPa) BBz (MPa) FEAHZE (%)
316 205 515 45
P22 205 415 22
P91 415 585 20
P92 440 620 20
5.2. YIERERE
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S R2MEE, BT R AF R, CEFR A1 CFR600 i FErh#ik F T22 kb 787K R4k
RPN, FIT, PIL/P92 MR HUE T AL 316 1N 58%, A REFK 31%.
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Figure 1. Thermal conductivity coefficient of different piping materials
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Figure 2. Thermal expansion coefficient of different piping materials
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