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Development of Boiler Technology for 700°C A-USC Plant
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For the purpose of putting 700°C Advanced-Ultra Super Critical ( A-USC ) power generation technology into practical use,
THI developed fundamental technologies for boilers from 2008 to 2013. In particular, IHI examined the welding technology and
bending technology of Ni-based alloy piping of the candidate materials. In the end, IHI established welding methods for every
candidate material, even though the welding conditions are different for each material. Regarding bending technologies including
cold bending, IHI also established the optimal machining conditions. Based on these conditions, IHI manufactured mockups of
header pipes and loop pipes and verified that construction of an actual machine was possible. 100 000 h creep rupture tests are
being conducted on welded parts to verify their long-term durability at high temperatures.
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(7£) SMAW : Shielded Metal Arc Welding
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Table 4 The mock up materials and welding method used for SH and RH header

P K OEOE
Y (mm)

EHREIR

et

e | 0 EE

(mm)

HR6W | ¢558x 138 (1)

WEL-AUTO-TIG-617 GTAW

$508x11.5(1)

HR6W | 6635x72(1)

WEL-AUTO-TIG-617 GTAW

$63.5x11.5(1)

() SH: Superheat
RH: Reheat

BS5ER V-TE FHRJAEETEBIUHAGEETEE Y 27 v TR O i T 40
Table 5 The mock up materials and bending conditions used for SH and RH header and loop

) . % IR S iy £ iy R
JT ;E_ Y W L y -
%" 9T T T (mm) [P IARES ) (DR)
o IR .
L — S Zh
HR6W V— T 6508x115(1) U E R LT 180 1.7, 2.4, 29
HR6W | FHEGEEHE EE WHIHY | 30, 60, 80, 90, 100 25
$50.8x 11.5(¢) R
HR6W | FEAGREE S MEE WY | 30, 60, 80, 90, 100 24
$63.5x11.5(1) R
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(7 ) SH: Superheat
RH: Reheat
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Fig. 15 Appearance of the mockups
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Fig. 16 Cross-section of the macrostructure of HR6W circumferential
welds
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