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Rapid Overheating Tube Rupture Simulation Test
for FBR Steam Generators

— Results of 2-1/4Cr-1Mo Tube Rupture Tests —
(Testing Document)

Akikazu KURIHARA* and Hirotsugu HAMADA!

Abstract

During the event of an under-sodium water leak in an FBR steam generator (SG)
the high temperature and corrosive reaction jet is formed due to sodium-water
reactions. Especially in case of an intermediate leak, neighboring tubes are
locally covered with the reaction jet and the tube temperature rises; then, the
mechanical strength of tube wall would decrease to be failed due to overheating.
Therefore, the understanding of the behavior of overheating tube rupture under
internal pressure loading becomes important.

The behavior of overheating rupture is mainly influenced by the operating
conditions and the design of the SG, such as the material and the size of the tube,
etc. Therefore, the acquisition of the strength data on the SG tube material, a
research about rupture strength evaluation method, the development of the
overheating rupture evaluation code, and its verification by rapid overheating
simulation tests of the SG tubes were conducted.

The rapid overheating simulation test data on the 2-1/4Cr-1Mo tube obtained
by the TRUST-2 (Tube Rupture Simulation Test) and its analysis results are described
in this report. The data evaluation and analysis about the failure temperature
stress, and time showed the conservatism of the evaluation model that is used for
the overheating rupture analysis of the SG tubes.

*)Thermo-chemistory Safety Engineering Group, Advanced Technology Division, O-arai

Engineering Center
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(a)JIS# (T 2)
1) RaFE
3 C S i Mn P S Cr Mo
0.30~ 1.90~ 0.87~
RIME | 0.15LF | 0.50 ELF 0.03LLF | 0.03LLF
0.60 2.60 1.13
ST E 0.10 0.31 0.50 0.022 0.002 2.20 0.96
(B 2 %)
2) EMILIEE
BER S LEBEDEL (930C — 740CXAC)
3) HEMASRE
Mt570.2%F 71w k) FlER®E GXON
HisE 206 N/mm’ 412 N/mm* 30 %
BIEE 308 N/mm > 498 N/mm° 41 %
(b)) THALw]) fHYH
1) iz
gt C Si Mn P ) Cr Mo
0.30~ 1.90~ 0.87~
HIRME | 015 0F | 0.50 AF 0.03LLTF | 0.03LLF
0.60 2.60 1.13
Ve X ] 0.11 0.26 0.43 0.023 0.0072 2.06 0.93
(Bfr : %)
2) BLIEE
Beia b LEBEEDH EL (9200 X105 AC — T40CTX304AC)
3) BEWATRE
Mt7100.2%F 7w ) 5lERIR X 26N
HigE 206 N/mm > 412 N/mm° 30 %
BlEME 333 N/mm’ 490 N/mm* 48 %
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b JTH-500 Y1 URZ A 2N—=F
AFIEIR 3% 440V £10% 50 Hz
BARATT 610 kVA
INFRHETT 500 KW
H I EFEEL 25~500 kW
ARG U AF A E G R
FAE MR Skilz+ 2 kHz ODRND—IK
FiEHK Ty I N—FHR
a1 )b N 100 mo, £E#9 300 mm
(B ZNFELR) (#7200 mm)
(é%;;;ﬁ%);zf];i%w 3. Okg/cm® 215 L/min
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