ML EH

MATERIALS FOR MECHANICAL ENGINEERING 20205 11 A $44% $ 118 Vol. 44 No. 11 Nov. 2020

DOI: 10. 11973/jxgccl202011004

MR-BREERINARRMIPPERLX S
# F & it im IR

2 K"
(1. PEBREEARFHARFRTEH RN ARG AXBEHRE, A6 230088;
2. KREBYENBERZKEIEPSHBRANSG, AL 230088)

HOE EMRA-KARSERNAARRY PERL BER T LB E ARRB, XA EN
R Ae RIRA LRI 25 WAL R AR AT AR T B R W‘ézeifiéc%f*ifi%iﬁ;ét%fiﬁﬁliiﬁ
Tor, SRAV . RRBEREAERAMEE M ETUARHEFFAMNELETRHIRXRLR
WHERCR AT EFR R BRT HARBR Y AR FBEIFTREEM IS MmEG TR, £
*Jbéﬂiéﬁ%lﬁ],izﬁﬁz; FTEZE B mE ARG RAFHER; AU mBPEALESERE
N KR R, ﬁ,ia‘émy@ﬂk/ﬁsﬁz&rl@%‘rﬁ&%}&ra,vxrﬁfltﬁt%i&fﬁa%éiﬁwiic
XA PERLBER T HOE BRIk
hESHES: TG113.2 MEKFRERD: B X EHE: 1000-3738(2020)11-0021-04

Leakage Causes of Fin Tube of Middle Pressure Evaporator for Heat
Recovery Steam Generator of Gas-Steam Combined Cycle Unit
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Research Institute Co., Ltd., Hefei 230088, China;
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Abstract: A fin tube of middle

pressure evaporator for heat recovery steam generator of gas-steam
combined cycle unit leaked during operation. Macroscopic appearance and microstructure observation, scanning
electron microscope and energy spectrum analysis, phase analysis and laboratory scale dissolving test were used
to analyze the leakage reasons. The results show that the structures under the leakage point and nearby corrosion
product layer were normal. Local areas of some fin tubes had been severely corroded during the original
manufacturing, forming the blister-like corrosion products, which cannot be removed by chemical pickling and
dissolution. During the unit operation, the position was further corroded by oxygen and thinned, which
eventually led to the leakage. It was suggested to strengthen the acceptance management of the fin tube of middle
pressure evaporator, focusing on the original defects such as blister-like corrosion and scratches to prevent such

leakage accidents from recurring.
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Fig. 1 Schematic of middle pressure evaporator leakage

locations and cutting tubes for repair
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Fig.2 Macromorphology of failed fin tube: (a) cross section of leakage point; (b) inner wall of tube near leakage point; (c) corrosion products

stripped at position A; (d) inner wall after removal of corrosion products and (e) inner wall of the tube 250 mm away from the leakage point
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Fig.3 Microstructures of the leakage point of the fin tube:

(a) whole; (b) outer wall; (c¢) inner wall and (d) base material
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Fig.4 Corrosion products on inner wall near the leakage point of
the fin tube and underlyzing microstructure: (a) at low

magnification and (b) at high magnification
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Fig.5 SEM morphology (a) and EDS spectrum (b) of corrosion

products on inner wall of the fin tube
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Fig. 6 XRD spectrum of corrosion products on inner

wall of the fin tube
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Fig.7 Scale dissolving test results of the fin tube leaking section and adjacent unleaked tube section: (a) leaking tube section, the first cleaning;
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(b) leaking tube section, the second cleaning; (c) leaking tube section, the third cleaning, (d) side of leaking tube section, first cleaning

and (e) unleaked tube section
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