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ABSTRACT: The growth and spalling of steam-side oxide
scale have direct effects on the operation safety of high-
temperature heating surfaces in supercritical or ultra-
supercritical boilers. The accidents leading to the rupture of
high temperature super-heater tubes induced by the spalling of
oxide scale were analyzed on the basis of two 600 MW
supercritical boilers, and technical measures adopted in
practical operation were also introduced in detail. As for the
retrofit design, measures considering the growth and spalling
mechanism of steam-side scale for the evaluation of the metal
safety were presented with the cases of T91 and TP347HFG
tubes, the evaluation result is that high temperature super-
heater tubes of two 600 MW supercritical boilers should be
safe in a overhaul period after retrofit, and suggestions for the
further optimization were also proposed. The research can
provide valuable reference for the safety operation and the
establishment of the boiler scheduled maintenance procedure.
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Fig. 1 Frame and tube material of high temperature
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Fig. 2 Measured metal temperature distribution of
high temperature super-heater panels

2 F|UBEXERERESTRIGE

2 BRI DR R AR AR AR V% 5 301 &
T AR AR R 5 Ik, R E R 1. 56
1O SR R 454 e A AR IE XA JIAN 2 18 h BT
SRoRAE XA AD, PEGE R GV . itisty
J S E TR AU PV 21 240 R4 A Tt
1T SR B HE AR 100 3 B AL s 4 B SR IR
FRARGTAB I, 7] IR T A e U 52 A i i 22 424
PR, WK SOFA Wi & U] 150 K138 &1
T SOFA IE XL, e vyl i B 7 B <6 e M0 i
JE R PRAR T 5~10 C, Wil 3 Fior.

52 U SRR Dk I Bl R v T A7 A R
PR, LA YR K 3 B e K AR R A
30 ‘C/min. A0 HLAL A B BEREAT 1450, AT e
1§ 150 MW F7fiif LU Ao #a8s — Rk, H
GUEEIN PN FPANER

*1 BadAFREEURIFEERR

Tab. 1 Case of tube rupture in high temperature

super-heater induced by the spalling of oxide scale

J75 B H I et MR el w5
T91 69 9
1 2007.6.21()33h0I1A) #8
T91 59 1
2 2009.2.6(J5 5h1H) #7 T23 15 12
3 2009.10.7(J shiya]) #7 T91 9 12
4 2009.10.14(FEzhN)  #7 T91 71 4
o T91 67 6
5 2009.11.19(Z17HAE])  #8
T91 71 6
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Fig. 3 Effect of SOFA proportion on measured
metal temperature distribution of
high temperature super-heater panels
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Tab. 2 T91 oxide scale thickness of
high temperature super-heater
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K mm s EBATESa AEKZE/(mmia) firgi/m
WA 0310 #7 3.75 0.083 13
P 0190 #7 3.75 0.051 13
WK 0320 #7 3.75 0.085 5
THME 0214 #7 3.75 0.057 5
B 0290 #8 3.92 0.074 13
P 0198 #8 3.92 0.051 1.3
WA 0270 #8 3.92 0.069 5
P 0210 #8 3.92 0.054 5
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Tab. 3 T23 oxide scale thickness of
high temperature super-heater
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Bt mm BATE . K R(mm/a)
KM 0310 #7 3.75 0.083 1.3
SEEIME S 0200 #7 3.75 0.053 1.3
K 0290 #8 3.92 0.074 5
SEEIME 0209 #8 3.92 0.053 5
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Fig. 4 Retrofit design of tube material
in high temperature super-heater
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Tab. 4 Highest metal temperature of
retrofit design in high super-heater
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Fig. 5 Characteristic curve of T91 steam oxidation
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Tab.5 Forecast of oxide scale spalling
in high temperature super-heater

SRS T

P55 /mm Jir i i Tl /h
4 To1 0.32 66 300
6 To1 0.32 61800
4 TP347HFG 0.10 367 000
6 TP347HFG 0.10 369 400
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