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A Study on the Effect of Dissolved Oxygen on FAC in Supercritical Boiler

Kwang Kyu Park, Do Yeong Weon and Seok Won Yoon

Korea Electric Power Research Institute, 103-16 Munji, Yusong, 305-380, Taejon

Iron concentrations were analyzed using integrated sampling system to investigate
the effect of dissolved oxygen on FAC in supercritical boiler, conditioned with
AVT with N;H,, AVT without N;H,, and OT respectively. Experimental tests show
that FAC rate at oxidizing condition with OT was 15 to 20 times lower than that at
reducing condition with AVT. Iron concentrations of economizer were 1.5ppb at
AVT with hydrazine, 1.35ppb at AVT without hydrazine, and 0.07ppb at OT. In
the presence of oxygen, magnetite can be promoted to transfer to hematite which is
several orders of magnitude less than that of magnetite in solubility. Therefore, the
FAC rate is controlled by the presence of oxygen.
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Table 1. Experimental conditions for field test

pH DO(ppb)

AVT 94 <10 NH,
No N,H, AVT 9.4 <10  NoNH,
9.4, 9.0
QT 5550 50100 NoNH,

* AVT : all volatile treatment,
OT . oxygenated treatment,
DO : dissolved oxygen
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Fig. 1. Oxygen injection system.
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Table 2. Design data for Tae-An thermal power
plant unit 2

Facilities Design data
Type Supercritical once through
{(Benson)
Steam evaporation |1,720t/hr
Main fuel Coal
Steam condition  |255kg/cm?, 541°C
Efficiency 89.33 %
Boiler 22 stages
Tube array (lower : spiral tube,
upper . vertical tube)
Combustion type | Tangential, Corner firing

Burner 4 corner X 6 elevation=24
Fuel consumption |192.98t/hr
Material of condensate| Titanium
Materials of feed
water cycle
Type Four flow regenerating
Capacity 500MW
Steam temperature |538°C

All-ferrous metallurgy

Turbine

Steam pressure | 246kg/cm?®
Type Hydrogen cooled
Gene- Capacity 612MVA
rator Frequency 600Hz
Voltage 22kV
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Fig. 2. Trend of measured parameters during an
experimental test.
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Fig. 3. Trend of ORP during whole test period.
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Fig. 4. lron concentration of boiler feed water
system under AVT condition.

7] st A E HolL 42A1¥9 FHE= Fig
49t FY A B8AFH BYe ByyYxE 2F(COP
outlet, condensate pump), ©7]7] Y4 F+(DEA inlet,
Deaerator), B d# F+H=Z 27(BFP outlet,
Boiler Feed Pump) % A&r] dF(ECO inlet,
Economizer) Folt}. Bde F54 59 FuA
AL BFA Gl Hol& 420 71% AW, 1S
22 FFYHZT 27, B717] 4T A9 m, 23]
g AF Hdy Y75 FREEE th oA
© A¥ez Jehth day A4 F41dr) #
Aol = FACH 9jsted Aol A& £&=&
H, 2% FF71E7] RHdME 23 HEFE
7t Fade @4 B ole 257} 7tk
Hol 2 £29] FAEYT A Helgo] AAFH
T #Ao] dAEo Holo] FrUWY 2AY
3 HE Aoz Aol Bignold et al¥e) o3}
¥ FACE 94+ (single phase)dl A& &= 150C
FZ, 24F(two phase)oll = 180C #IZdA 7}
2 2A wAs, 200C ol ddME A7 ey
e ol Hol2 L2PAEUE FHAA
o HAES SET AN dA3e Ao =23
Katsumi Suzuki et al.¥e] ¢]3td §£3 pH7l 2
7184E 429 Holgo] HAHH AALF s
= AYol ady dEIReH, &5 Ay
7] #4EY ngkrrEr] B8 BmE #Holvh @
9, Y8 FFATAA sE7 1 & 5
9] MEL EFggauld sty A% AAH,
Yy FRYZE FY9EHA geth AVT 2319



156 A A A28W A2EA 1999, 4
6000 1 50 - —
O : Mapnetite 0 AvT 5.6
5000} M : Matrix B NO N2H4 AVT
: 20
4000 .§
z E 30
= 252
g 3000 o 5 »
= g 20
2000 © 5
[&]
L M o
10 8.3
1000 “ ver
L LA. o] e 8, 23 2 15135 220,
0 s i ) | N A —N - 0
20 30 40 50 60 70 80 cop DEA BFP ECO MS L.PHTR H.PHTR

20
Fig. 5. XRD analysis result of boiler tube scale on
AVT.
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Fig. 8. Influence of hydrazine on the iron trans-
port rate in boiler feed water system.
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Fig. 7. Corrosion potentials depending on water
treatment.
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Fig. 8. pH-potential diagram for iron in water at
T7F(25C).
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water system under different water conditions.
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Fig. 10. XRD analysis result of water wall tube
scale on OT.
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Fig. 12. Corrosion potential of carbon steel as a
function of DO concentrations.
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Fig. 13. ORP variation as a function of pH at DO
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Fig. 14. Iron concentration of boiler feed water
system as a function of pH under oxidizing condi-
tion.
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