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WFGD Flow Circuit - One Unit (Engineering Design)

Hot flue gas

318.4T

1017.8M
1.396Ib/MMBTU SO2
0.7059gr/dscf SO2

Makeup

PN

Evap Water
43.88M

Reclaim
Water Tank

Limestone 9.652M
2.248M 1.364%W
Reagent
Mill Slurry feed
11.9M
20%W

FGD SO2 removal efficiency = 99 %
Absorber SO2 removal efficiency = 99 %
Number of transfer units (NTU) = 4.605
Absorber L/G = 134.2 gal/kft"3

Solids retention time = 28.52 hours
Total reagent consumption = 2.248 Ib/s
Total SO2 removed = 1.306 Ib/s

Total chloride removed = 0.0009 Ib/s
Total auxiliary power = 2720.2 kW

Oxidation

14.7P
59T
4.255M
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Cold flue gas

125.9T

1065.2M

100%RH
0.014lb/MMBTU SO2
0.007gr/dscf SO2

62.69M
1.364%W
Overflow Blowdown
2255.2 KW 24.67M oM
17942M 4% W
15%W j
Primary 24.67TM
Slurry bleed 0
31 45M Dewater 4%W
15%W
Underflow Secondary Landfill
6.784M Dewater 4.146M
55%W 90%W
2.638M

Plpsia] T[F] M[lb/s] %W[wt% solid]
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CO2 Capture Plant Flow Diagram

Flue gas out CW out CW in
14.72 p A 77T A 50T
95T 20354 m 20354 m
836.9m
C0O2 =857 ton/day 1887.9 KW
Vol% 59.02T 4
N2 86.31 %
02  56% 18269 m
CO2 151 %
H20 5.54 % 7T 7T 2085 m
SO2 0% 18269 m 2085 m
Ar 1.038 %
4 Y
Oth Oth
Zher [Pey co2
/\ 25p 2200 p
95.02T
KO 1784 m
Drum | co2: 96.74% C0o2= 77(39 ton/day
Makeup H20: 3.261% Voal%
solvent CO02: 100 %
/\ 0.112m H20: 0%
Condensate Drain
From gas pretreatrﬁent ©49.83m
and/or knockout drum
474 m
/\ Absorber Stripper
Gas 13T St /CO2
eam
, : Cooler
ue gas in
16.52 p v
1259T 30600 Q
1065.2 m
CO2 = 8565 ton/day .
Vol% Reboiler/” D\ 267663 Q - Main steam
N2 70.25% C " ps=50psia o 4593 1
02 4558 % Ts=281F 1263.4 h
CO2 1229 % 264.2 m
H20 12.06 % /‘;\ /D o
SO2  0.0006 % & Lean solvent 50 A -
Ar 0.8449 % Solvent pumps: 2505 kW P 243.9 kW géa:(;e;sate
Rich solvent: 3569 Ib/s 281 '4 T
251 h
264.2 m

Process: Amine-based

CO2 capture: 178.4 Ib/s, 7709 ton/day

CO2 capture efficiency: 90 %

Heat input: 267663 BTU/s, 963.6 MMBTU/hr, 1500 BTU/Ib CO2
Total electrical power consumption: 32495 kW

Solvent consumption: 4.836 ton/day
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plpsia] T[F] h[BTU/Ib] m[lb/s] Q[BTU/s]
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2.497 PR
5444 Comp work
85 % Isen eff

Stage
25p 1
95T
3.473h
180.9 m
Ll
Volume Composition
0 %02

96.74 %C0O2
3.261 %H20
0 %N2

0 %S02

0 %Ar

Plpsia] T[F] Mlb/s] h[BTU/Ib] QW[BTUIs]

2.497 PR
4712 Comp work
85 % Isen eff

2497 PR
3828 Comp work
85 % Isen eff

Electricity consumption 27055kW

Heat rejection to coolant 37324BTU/s
Coolant massflow 2085Ib/s

Electrical / mechanical loss 1282.2BTU/s
Overall pressure ratio 88

916.5 p 898.5 p 2244 p 2200 p
241 T DP: 95.02 T 2478T DP: 95.02 T
20.28 h 17.97 psi  -20.85h 1.11h 44 psi -55.36 h
178.6 m 2% 178.6 m 178.5m 2% 178.5m
Stage Stage
367 p 4 898.5p 5 2200 p
95.02T 95.02 T 95.02T
6.103 h N\ 2034 h Vi 55.18 h
178.6 m 7D?346 Qcool 178.5m |1j(|)3081 Qcool 178.5m
20 psi 20 psi >
A - 136.1% 34.7p - 136.1% 34.7p
Volume Composition 59.02 T Volume Composition 59.02 T
0 %02 27.18 h 0 %02 27.18 h
99.78 %C0O2 4104 m 99.91 %C02 563.1 m
0.2223 %H20 14.7p v 0.0908 %H20 14.7p v
0 %N2 mT ) 0 %N2 mT )
0 %S02 45.008 h ggr(l)%eﬁsate drain 0 %S02 4230&13 h ggn%eﬁsate drain
9 4104 m . 9 563.1m .
0 %Ar 0.0964 m 0 %Ar 0.0393 m
2.497 PR 2.497 PR
5285 Comp work 5093 Comp work
85 % Isen eff 85 % Isen eff
62.44 p 61.21p 152.9p 149.9 p 3743p 367 p
236.8 T DP: 95.02 T 2358 T DP: 95.02 T 237.4T DP: 95.02 T
33.57 h 1.224 psi  -6.306 h 31.56 h 2.998 psi -3.63h 28.19h 7.339psi  -7.431h
180.9 m 2% 180.9 m 179.4 m 2% 179.4 m 178.8 m 2% 178.8 m
Stage Stage
61.21p 2 149.9 p 3
95.02 T 95.02T
Vi 2.102h Vi -0.2857 h Vi
7213 Qcool 1794 m 6313 Qcool 178.8 m 6370 Qcool
DP: DP: DP:
20 psi > 20 psi > 20 psi
136.1% 34.7p 136.1% 34.7p 136.1% 34.7p
59.02T Volume Composition 59.02 T Volume Composition 59.02 T
27.18 h 0 %02 27.18 h 0 %02 27.18h
403 m 98.67 %C0O2 352.7m 99.46 %CO2 3559 m
14.7p v 1.333 %H20 14.7p v 0.5444 %H20 14.7p v
7T . 0 %N2 7T . 0 %N2 77T .
45.08 h Condensate drain 0 %S02 45.08 h Condensate drain 0 %S02 45.08 h Condensate drain
403 m 63.03h 0 %Ar 352.7m 63.03h 0 %Ar 355.9m 63.03 h
1476 m 0.587 m 0.2371m
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