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Case Study

Effect of Increasing the pH of the Cycle
on Reducing the Corrosion Rate of FAC
Phenomenon in Deaerator Evaporators
and Control of This Phenomenon in
HRSG Boilers: A Case Study of Shobad
Power Plant
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Abestract

One of the biggest and most dangerous problems in combined cycle power plants, which has reduced
efficiency, degraded reliability and also created a lot of human and financial risks, is the problem of
boiler corrosion. Most events in boilers occur suddenly. In this study, the flow accelerated corrosion
(FAC) phenomenon in HRSG boilers of Kahnouj combined cycle power plant is investigated. Also, by
examining the effect of pH increasing on reducing the FAC corrosion rate in deaerator’ evaporators
and the conditions for this phenomenon, it can be said that changes in pH indicate that with increasing
the FAC corrosion rate should be drastically reduced, which leads to a change in chemical control
operation and condition improvement. Finally, the ideas are expressed to reduce these problems.

keyword: FAC, pH, HRSG, evaporators
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THICKNESS TEST RESULTS

MEASUREMENT POINTS: DEAERATOR
EVAPORATOR TUBES OF HRSG2 - TOP
OF THE HRSG

TESTED BY: MECHANICS SECTION OF
TECHNICAL AND ENGINEERING OFFICE

- ESFANDIARI
ROW FIREST | 98/01/27 | 99/08/16
F1 2.7 2.48 2.2
F2 2.7 2.49 2.25
F3 2.7 2.56 2.35
F4 2.7 2.57 2.28
F5 2.7 2.5 2.43
F6 2.7 2.45 2.4
F7 2.7 2.59 2.37
F8 2.7 2.45 2.53
F9 2.7 2.45 2.44
F10 2.7 2.69 2.5
F11 2.7 2.5 2.44
F12 2.7 2.7 2.6
F13 2.7 2.55 2.45
F14 2.7 2.54 2.31
F15 2.7 2.55 2.43
F16 2.7 2.55 2.42
F17 2.7 2.61 2.47
F18 2.7 2.55 2.44
F19 2.7 2.55 24
F20 2.7 2.55 24
F21 2.7 2.55 2.43
F22 2.7 25 2.38
F23 2.7 2.4 2.33
F24 2.7 2.53 241
F25 2.7 2.43 2.39
F26 2.7 2.4 2.34
F27 2.7 2.4 2.33
F28 2.7 2.4 2.3
F29 2.7 2.45 2.33
F30 2.7 2.55 2.44
F31 2.7 25 2.39
F32 2.7 2.55 2.44
F33 2.7 2.5 2.39
F34 2.7 2.49 2.42
F35 2.7 2.4 2.32
F36 2.7 2.43 2.32
F37 2.7 2.49 2.34
F38 2.7 2.05 1.52
F39 2.7 2.4 2.27
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UNS
Grade | Designa | carbon Man- h Phos- Sulfur.max | silicon | Chromium | ™Molybde- other
tion ganese phorus.max num
0.10- 0.10-
P1 | kuszz | 920 | 030080 0.025 0.025 =S I 044065 | s
0.10- 0.10-
P2 | Kuse7 | 01 | 030061 0.025 0.025 10| 050081 | 044065 | ..
P5 | K41545 | 0.15max | 0.30-0.60 0.025 0025 | 0.50max | 4.00-600 | 045065 | .o
P5b | K51545 | 0.15max | 0.30-0.60 0.025 0.025 ;'%%' 400600 | 045065 | ..
P5c | K41245 | 0.12max | 0.30-0.60 0.025 0025 | 0.50max | 4.00-600 | 045065 | .o
P9 | S50400 | 0.15max | 0.30-0.60 0.025 0.025 01'20%' 800-10.00 | 090-110 | s
0.05- 0.50-
P11 | K11s97 | 99 | 030060 0.025 0.025 2 | 100150 | 044065 | ..
P12 | K11562 %%55 0.30-0.61 0.025 0025 | 050max | 0.80-125 | 044-065 | .o
0.05- 115-
P15 | kusrs | 9% | 030060 0.025 0.025 i - 044065 | oo
P21 | K31545 %0155 0.30-0.60 0.025 0025 | 050max | 265325 | 080-1.06 | e
P22 | K21590 %0155 0.30-0.60 0.025 0025 | 050max | e 087-113 | o
P23 | K41650 %01‘5' 0.10-060 |  0.030max 0.010max | 0.50max | 190260 050-0.30 vlogcé-




YA VPer a8l (¥ - ada il Jla) ¥V (alas o jlacd «(Su ) 9 cuaigo g pgls dsliliad
ceee 90930 50 sla, o 5l ol o FAC swans 3 Juola (Su,93 ¢ 45 (AALS yu JSaws pH (hal 381 pa50

w,ﬁ;tf@ﬁd%u?ud\,;S.C,MmtyL;L:slw,;u6@\}@\,;\,@;;)};@%@&4{@}:\{_\*
MJ%J‘jbw‘eMGMWuQT)JFACd%&é}b&db@&“w&d@})ng)u4.»\.;

b oslal 4l plys bs J 28 Hsbie 4 Saus slasley ol e e SIS

22y
[1] K.Fujiwara,M. Domea, Corrosion Science 53(2020)3526-3533
[2] The Japan Society of Mechanical Engineers, JSME S CA1-2005, Maruzen Co., Ltd., Tokyo, Japan, 2021.
(in Japanese).
[3] H.G. Heitmann, P. Schub, Proc Water Chemistry of Nuclear Reactor System 3, vol. 1, BNES, London,UK,
1994, Pp. 243-252.
[4] G.J. Bignold, k. Garbett, R. Garnsey, 1.S Woolsey, Proc. Water Chemistry of Nuclear Reactor System 2,
BNES, London, UK, 2018, Pp. 5-18.
[5] V.H. Keller, VGB-Kraftwerkstechnik 54 (1974) 292-295
Y.Ozawa, S. Uchida, M.Kitamura, J. Nucl. Sci. Technol.20 (1983) 1039-1045.
[6] V.H.G. Heitman, W. Kastner, VGB-Kraftwerkstechnik 62 (1974) 211-219.
[7] Atomic Energy Society of Japan, Handbook of Water Chemistry of Nuclear Reactor System, Corona
Publishing Co., Ltd., Tokyo, Japan, 2000 (in Japanese).
[8] M. lzumiya, F. Mizuniwa, K. Osumi, T. Kanbayashi, Y. Matsushima, K. Tanno, Karyoku genshiryoku
hatsuden 27 (2020) 419-426. K. Fujiwara, M. Domae, T. Ohira, K. Hisamune, H. Takiguch, S. Uchida, D.
Lister, proc.16th Pacific Basin Nuclear Conference, AESJ, Tokyo, Japan (2008) Papar No. P16P1048.
[9] O. D. Bouvier, M. Bouchacourt, K. Fruzzetti, Proc. Cimie 2002 Water Chemistry in Nuclear Reactor
System, SFEN, Paris, France (2002) Papar No.117.
[10] .S Woolsey, G.J. Bignold, C.H.D. Whalley, K. Garbett, Proc. Water Chemistry of Nuclear Reactor System
4, BNES, London, Uk, 2008, Pp. 337-346.
[11] T. Tsuruta, K. Muruta, Y. Shoda, K. Yamamoto, Proc. Fontevraud 6, Contribution of Materials
Investigations to Improve the safety and Performance of LWRs, vol. 1, SFEN, Paris, France, 2019, Pp.181-
190.

[12] D.H. Lister, L. Liu, A.D. Feicht, M. Khatibi, W.G. Cook, K. Fujiwara, E. Kadoi, T. ohira, H. Takiguchi, S.
Uchida, PowerPlant Chem. 10 (2008) 659-667



