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Impact Study and Case Analysis of Sea-water Leakage of Condenser

CHEN Hao, LI Peng, QTAO Yue,CAO Song-yan
(Xi"an Thermal Power Research Institute Co. ,Ltd. ,Xi’an,China,Post Code:710054 )

Abstract: In view of the major safety hazard on condenser leakage in coastal power plants,the influence

of sea-water leakage on water vapor quality under different conditions was summarized, and the danger of

polluted sea-water vapor quality to different thermal equipments was analyzed in the paper. Meanwhile,a

large number of typical cases about sea-water leakage of condenser of thermal power generator set in Chi-

na were analyzed and studied. The results show that if the treatment measures are not correct when con-

denser sea-water leakage occurs,the different degrees of hazards are easy to occur,such as under-deposi-

ted acid corrosion in large area of boiler water wall,salt accumulation in the superheater and reheater, so-

dium chloride deposition in the steam turbine flow part and severe ulcerative corrosion in the phase transi-

tion zone of low pressure steam turbine and so on.
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Tab. 1 Cooling sea-water quality of some power plants

L%/ Na*/ K*/ Ca’*/ Mg** / cl-/ 803~/ HCO; /

e uS +em™! mg - 17! mg - L7! mg -« L7 mg -« L7! mg + L' mg - L7 mg « L7
AT () 50 400 10 740 328 378 1232 18 680 2 838 96
B (#IT) 37 500 7799 298 333 913 14 290 1998 102
CJ (1K) 37 900 9 820 238 246 582 18 650 2437 153
DT (T 45 880 8 300 388 309 766 18 027 2 239 144
EJ(frdh) 46 224 8 350 425 477 1033 16 800 2110 131
FIT("&) 46 549 11299 763 421 531 17 968 2793 98

B 1 ] K Y B R dt i 8 TR K,
A B T Na* BB 72 ¢, Hifh £
BAIAE KT, Ca Mg, S02™ 25 % Tk vy,
PLEAEESS /K , HOK BIARIE BB EE ~0 wmmol/L Na*
<5 ug/L AHBSE<0.2 uS/em'® | B KK A
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Tab. 2 Influence of the amount of sea-water

leakage on the quality of condensate

BEATAE /NS K R IR Z R M5 g - L
T/ - h! Na* cl-
50 714 1286
100 1428 2571
500 7 140 12 855
1 000 14 280 25 710

97K Na* 410 000 mg/L 3, Cl1~ LA 18 000 mg/L i1, HL4 %E

Ak L) 700 vhit,

2 igkittimEXT N R RIS AT
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MgCl, +2H,0 ==Mg( OH), +2HCI

CaCl, +2H,0 ==Ca(OH), +2HCI
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Fig. 1 Relationship between partition coefficient and

saturated steam pressure of various substances
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Fig. 2 Distribution characteristics of sediment

in steam turbine

AR, A YCHLEG AL
A ML ISR 27 AL
FEBLELR , WSRYCAE L7 T L ELHCE I K
I TR 54 T B A T FEOR . D



. 140 - Moofe

B o TR

2023 4

eV AR B VREC LR ok 32 22 R A AR R T
Oy JEHIE 2 ~5 G, K T TR X,
T2 VR AH P L, BB A AE TV
T ZE 7 25 Fh R SR TCALRR (975 K 43 i 3R H0CR Al
AR, 36k 28 T ML R T ) T A AR A
ToIe ) B b B AT A8 A6 (NaCl NH, C1) , 7E9))
BEK PR BN HCI™ R EIEEK 14 pH FEAIE, A
T3 B AR ST R i ol 5380, il TR 2895
WA MRS, AR 6T 1 J5 Rt e AR 20 & A LR
G, R ZER T LR RV M VEH

3 BRET Bk R B S

3.1 RfEIA

AT 150N 350 MW B I A REIEHLAL, 2019
AE 6 HALA i 1T 58 SR & Az e VA 48 i U 17 00 | 5
gEk AW S RKIEME KT 8.3 uS/em (Fr 1 H
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Fig. 3 The first stage moving blade of LP
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Fig. 4 The third stage moving blade of LP
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Fig.5 The fourth stage upper stator blade of LP

®3 REHE 1 EHARRYTEREBS LD (%)

Tab. 3 Elemental analysis result of the sediment

of the first stage blade of LP( % )

Na Fe Mg Ca Si Cl S 0

35.20 5.43 3.23 0.93 1.83 41.29 0.8 9.97

x4 RETEIRZHABEHFYTERER
ST (%)
Tab. 4 Elemental analysis result of the corrosion

products of the third stage blade of LP( % )

Fe Cl Cr Na Si Cu 0

45.85 5.68 4.47 3.85 1.58 2.48 34.55
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Fig. 6 Under-deposited corrosion in water wall tube
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Fig. 7 Salt accumulation at lower elbow of rear

platen superheater
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Fig. 8 Tube burst of rear platen superheater
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Fig. 9 Metallograph of corrosion in water wall tube
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B 10 EFREBEERR
Fig. 10 Morphology of adjustable stage nozzle

B 11 HERMRER
Fig. 11 Morphology of moving blade of MP

K5 RENARIBALES

Tab.5 The amount of salt deposition in different

Mg

parts of steam turbine

®o6 RARFMRUMS DN

Tab.6 Component analysis of sediment in thermal system

A EEMSY
JRIEGLAS 6 Hshm A FeO(OH) \Fe, 0, fill Fe;0,
TRHEGLSE 3 eshnt A FeO(OH) ,Fe,0; fll Fe, 0,
RIS 4 Hsht A NaCl

o5 AL IR Gnt ) NaCl
o FRALA 8 gt A NaCl

g I /mg + em 2

el LA 5 2% _E AR 40.29

o R L VR g 63.19
R RELHS 5 Bt 54.56
1 RILES 6 Gt i 45.89
o FRAL SR 8 4 IR 57.71
FREGLER 4 2% [ BRAR 10.97
fIRHEHLSE 3 Hshnt K 1.56
fIREHISE 6 HBhnt A 1.48
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