
HPT
84.74 % eff.

9 stages
274501 kW

 12
39

.1
 p

 7
42

.3
 T

 1
33

9.2 h 1950.4 M

 33
08

 p
 1

02
4.4 T 14

47
.3

 h
 1950.4 M

 41
92

 p
 1

09
5.9 T 14

72
.6

 h
 1950.4 M

HPT valve
dP/P = 2.5 %

4300 p
1100 T
1472.6 h
1971.8 M

BLR to HPT
dP/P=1.521 %
dP=65.42 psi
dH=1 BTU/lb

4365 p
1103.8 T
1473.6 h
1971.8 M

1239.1 p
742.3 T
1339.2 h
1777.2 M

Primary Cold Reheat
dP/P=1.806 %
dP=21.98 psi
dH=0.9998 BTU/lb

1217.2 p
738.9 T
1338.2 h
1777.2 M

VS LK1
To PIPT inlet

1472.6 h

2.587 M

VS LK2
To SSR

1472.6 h

1.137 M

H
P

T
 H

P
 LK

1
T

o P
IP

T
 inlet

1
47

2.6 h

1
7.6

2 M

H
P

T
 L

P
 LK

2
T

o LP
T C

ros
sover

1
33

9.2 h

3
.33

8 M

H
P

T
 L

P
 LK

3
T

o
 S

S
R

1
33

9.2 h

0
.9

92
8 M

PIPT
89.35 % eff.

8 stages
259332 kW

 39
0.2 p 84

1 T 14
39

.2
 h

 1628.3 M

 82
5.6 p 10

52
.4

 T
 1

53
9.8 h 1797.4 M

 11
27

 p
 1

14
6.8 T 15

85
.4

 h
 1797.4 M

P
IP

T LP
 LK

1
T

o LP
T C

ros
sover

1
43

9.2 h

2
.33

3 M

P
IP

T LP
 LK

2
T

o
 S

S
R

1
43

9.2 h

0
.5

30
3 M

1127 p
1146.8 T
1585.4 h
1797.4 M

PIPT valve
dP/P = 2 %

From
VS LK1

1472.6 h

2.587 M

From
HPT HP LK1

1472.6 h

17.62 M

1150 p
1150 T
1586.7 h
1777.2 M

Primary Hot Reheat
dP/P=1.81 %
dP=20.82 psi
dH=1 BTU/lb

1170.8 p
1152.6 T
1587.7 h
1777.2 M

390.2 p
841 T
1439.2 h
1555.4 M

Secondary Cold Reheat
dP/P=3.107 %
dP=11.76 psi
dH=0.9998 BTU/lb

378.4 p
838.2 T
1438.2 h
1555.4 M

IPT1x2
(double flow)

92.55 % eff.
7 stages

377754 kW

 60
 p

 6
63

.7
 T

 1
36

3.6 h 1433.8 M

 12
4.1 p 84

6.9 T 14
52

.5
 h

 1502.9 M

 23
9.7 p 10

31
.1

 T
 1

54
4.3 h 1563.4 M

 35
2.8 p 11

47
.2

 T
 1

60
3.5 h 1563.4 M

352.8 p
1147.2 T
1603.5 h
1563.4 M

IPT valve
dP/P = 2 %

From
HPT LP LK1

1339.2 h

8.081 M

360 p
1150 T
1604.9 h
1555.4 M

Secondary Hot Reheat
dP/P=2.398 %
dP=8.633 psi
dH=1 BTU/lb

368.6 p
1152.2 T
1605.9 h
1555.4 M

IP
T

 L
P

 LK
T

o
 S

S
R

1
36

3.6 h

0
.8

89
2 M

LPT1x4
(2 double flow)

92.33 % eff.
8 stages

177217 kW

 0.7 p 90
.0

9 T 10
30

 h
 474.2 M

 3.32
7 p 14

5.5 T 11
18

 h
 498.5 M

 10
.1

4 p 30
2.8 T 11

95
 h

 528.6 M

 26
.8

2 p 48
5.7 T 12

79
.4

 h 559.9 M

 60
 p

 6
64

 T
 1

36
3.7 h 559.9 M

ST expansion power = 1088803 kW
Generator output = 1077400 kWe
Number of exhaust ends = 4
RPM = 3600

1077400 kW

E
xh
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st L

oss
8

.3
7

7
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T
U

/lb

F
rom
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T
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P
 LK

2

1
33
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3
.33

8 M

F
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P
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 LK

1

1
43

9.2 h

2
.33

3 M

 3.32
7 p 14

5.5 T 11
18

 h
 24.24 M

 10
.1

4 p 30
2.8 T 11

95
 h

 30.12 M

 26
.8

2 p 48
5.7 T 12

79
.4

 h
 31.35 M

 60
 p

 6
63

.7
 T

 1
36

3.6 h 32.09 M

 12
4.1 p 84

6.9 T 14
52

.5
 h

 69.11 M

 23
9.7 p 10

31
.1

 T
 1

54
4.3 h 60.49 M

 39
0.2 p 84

1 T 14
39

.2
 h

 70.12 M

 82
5.6 p 10

52
.4

 T
 1

53
9.8 h 169.1 M

 12
39

.1
 p

 7
42

.3
 T

 1
33

9.2 h 160.8 M

To
FPT

148.7 M

1363.6 h

To
CO2 1st steam

697.9 M

1363.6 h

FWH 1
251 p
94.77 T
63.45 h
624.4 M

221.7 p
139.9 T
108.4 h
744.3 M

TTD=5 F

Tsat = 143.8 F

3.187 p
143.8 T
1117 h
24.24 M

3.187 p
143.8 T
111.8 h
119.9 M

FWH 2
221.7 p
139.9 T
108.4 h
744.3 M

195.2 p
187.6 T
156.1 h
744.3 M

TTD=5 F
DCA=9 F

Tsat = 192.6 F

9.873 p
300.5 T
1194 h
30.12 M

9.873 p
148.9 T
116.9 h
93.56 M

FWH 3
195.2 p
187.6 T
156.1 h
744.3 M

173.6 p
236.4 T
205.1 h
744.3 M

TTD=5 F
DCA=9 F

Tsat = 241.4 F

25.59 p
483.4 T
1278.4 h
31.35 M

25.59 p
196.6 T
164.7 h
63.44 M

FWH 4
173.6 p
236.4 T
205.1 h
744.3 M

155.3 p
285.1 T
254.6 h
744.3 M

TTD=5 F
DCA=9 F

Tsat = 290.1 F

57.67 p
661.4 T
1362.6 h
32.09 M

57.67 p
245.4 T
214 h
32.09 M

FWH 5 (DA)
122.7 p
285.2 T
254.6 h
744.3 M

Tsat = 343 F

122.7 p
844.8 T
1451.5 h
69.11 M

122.7 p
343 T
314.4 h
1971.8 M
DA elevation 75 ft

FWH6 (6A,6B each)
4754 p
355.3 T
334.8 h
1971.8 M

4744 p
400.8 T
381.7 h
1971.8 M

TTD=-5 F
DCA=9 F

Tsat = 395.8 F

235.6 p
1029 T
1543.3 h
60.49 M

235.6 p
364.3 T
337 h
460.5 M

FWH7 (7A,7B each)
4744 p
400.8 T
381.7 h
1971.8 M

4734 p
443.9 T
427.1 h
1971.8 M

TTD=-4.023 F
DCA=9 F

Tsat = 439.9 F

381.2 p
838.4 T
1438.2 h
70.12 M

381.2 p
409.8 T
385.8 h
400 M

FWH8 (8A,8B each)
4734 p
443.9 T
427.1 h
1971.8 M

4724 p
516.4 T
506.3 h
1971.8 M

TTD=3 F
DCA=9.002 F

Tsat = 519.4 F

808.6 p
609.4 T
1277.3 h
169.1 M

808.6 p
452.9 T
433.7 h
329.9 M

FWH9 (9A,9B each)
4724 p
516.4 T
506.3 h
1971.8 M

4714 p
574 T
573.2 h
1971.8 M

TTD=-4.74 F
DCA=9.001 F

Tsat = 569.3 F

1219.9 p
739.1 T
1338.2 h
160.8 M

1219.9 p
525.4 T
518.2 h
160.8 M

FWH10 (10A,10B each)
4714 p
574 T
573.2 h
1971.8 M

4712 p
592.3 T
595.6 h
1971.8 M

Tsat = 519.4 F

808.6 p
1049.8 T
1538.8 h
169.1 M

808.6 p
609.4 T
1277.3 h
169.1 M

Boiler Feed Booster Pump
dP=108.4 psi

956.5 kW

155.3 p
Boiler Feed Pump

dP=4491 psi
42894 kW from FPT

263.6 p

 148.9 T 93.56 M 196.6 T 63.44 M 245.4 T 32.09 M 364.3 T 460.5 M 409.8 T 400 M 452.9 T 329.9 M 525.4 T 160.8 M

To
FWH8

169.1 M

1277.3 h 115.9 kW

808.6 p
1049.8 T
1538.8 h
169.1 M

FWH 10 Heating
dP/P=2.102 %
dP=17 psi
dH=1 BTU/lb

825.6 p
1052.4 T
1539.8 h
169.1 M

1219.9 p
739.1 T
1338.2 h
160.8 M

FWH 9 Heating
dP/P=1.574 %
dP=19.2 psi
dH=1 BTU/lb

1239.1 p
742.3 T
1339.2 h
160.8 M

381.2 p
838.4 T
1438.2 h
70.12 M

FWH 7 Heating
dP/P=2.359 %
dP=8.991 psi
dH=1 BTU/lb

390.2 p
841 T
1439.2 h
70.12 M

235.6 p
1029 T
1543.3 h
60.49 M

FWH 6 Heating
dP/P=1.744 %
dP=4.109 psi
dH=1 BTU/lb

239.7 p
1031.1 T
1544.3 h
60.49 M

122.7 p
844.8 T
1451.5 h
69.11 M

Deaerator (FWH 5) Heating
dP/P=1.105 %
dP=1.356 psi
dH=1 BTU/lb

124.1 p
846.9 T
1452.5 h
69.11 M

57.67 p
661.4 T
1362.6 h
32.09 M

FWH 4 Heating
dP/P=4.048 %
dP=2.334 psi
dH=1 BTU/lb

60 p
663.7 T
1363.6 h
32.09 M

25.59 p
483.4 T
1278.4 h
31.35 M

FWH 3 Heating
dP/P=4.791 %
dP=1.226 psi
dH=1 BTU/lb

26.82 p
485.7 T
1279.4 h
31.35 M

9.873 p
300.5 T
1194 h
30.12 M

FWH 2 Heating
dP/P=2.693 %
dP=0.2659 psi
dH=1 BTU/lb

10.14 p
302.8 T
1195 h
30.12 M

3.187 p
143.8 T
1117 h
24.24 M

FWH 1 Heating
dP/P=4.383 %
dP=0.1397 psi
dH=1 BTU/lb

3.327 p
145.5 T
1118 h
24.24 M

From
SSR excess

2.105 M

1403 h
From
CO2 Cap. condensate

697.9 M

250.5 h
From
FWH10 drain

169.1 M

1277.3 h

0.7 p
90.09 T
1038.4 h
474.2 M
0.94 x

36.08 p
59.01 T
27.17 h
25969 M

22.17 p
77.01 T
45.11 h
25969 MCondenser

465874 Q

From
GSC

0.7776 M

170.1 h

5.038 p
90.07 T
58.1 h
475.7 M

F
rom

S
S

R

0
.6

66
7 M

1
40

3 h

14.7 p
59 T
27 h
95958 M

Condenser C.W. Pump
dP=21.38 psi

2893.7 kW

T
o

 FP
T

c
on

de
ns

er C
W

8
42

5 M

2
7.1

7 h

T
o C

O
2 cap.

C
W

6
15

64
 M

2
7.1 h

14.7 p
77.01 T
45.09 h
95959 M

Main CW pipe
dP/P=50.87 %
dP=7.476 psi
dH=0 BTU/lb

22.17 p
76.99 T
45.09 h
95959 M

From FPT
condenser CW

8425 M

45.11 H

From CO2 cap.
Cooling water

61564 M

45.08 H

Condensate Forwarding Pump
dP=245.9 psi
731.6 kW

92.85 T
60.87 h
624.4 M

251 p
93.23 T
61.91 h
624.4 M

F
rom

F
P

T
 c

on
de

nsate

1
48.7 M

6
9.7

3 h

FPT valve
dP/P = 20 %

58.23 p
661.5 T
1362.6 h
148.7 M

FPT Main Steam
dP/P=3.032 %
dP=1.765 psi
dH=1 BTU/lb

60 p
663.7 T
1363.6 h
148.7 M

From
8 LPT c r (60psia)

148.7 M

1363.6 h

FPT
83.73 % eff.
43328 kW

 46
.5

9 p 66
0.1 T 13
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 h 148.7 M

 1 p 10
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.3

 h
 148.7 M

22.17 p
77.01 T
45.11 h
8425 M

26.44 p
59.04 T
27.17 h
8425 M

FPT
Condenser

151143 Q

From main
condenser CW

8425 M

27.17 h

To main
condenser CW

8425 M

45.11 h

6.206 p
101.7 T
69.73 h
148.7 M
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3 h

G
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12 p
738.8 T
1403 h
0.7776 M

F
rom

S
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R
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0
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77
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40

3 h

To
Condenser

0.7776 M

170.1 h

9
58

.7
 Q

CRLP1

378.4 p
838.2 T
1438.2 h
1555.4 M

371.4 p
996.1 T
1522 h
1555.4 M

CRLP2

371.4 p
996.1 T
1522 h
1555.4 M

368.6 p
1152.2 T
1605.9 h
1555.4 M

CR1

1217.2 p
738.9 T
1338.2 h
1777.2 M

1189.2 p
936.7 T
1462.9 h
1777.2 M

CR2

1189.2 p
936.7 T
1462.9 h
1777.2 M

1170.8 p
1152.6 T
1587.7 h
1777.2 M

From
Feedwater heaters

1971.8 M

592.3 T

To
Boiler

1971.8 M

592.3 T

ECO1

4712 p
592.3 T
595.6 h
1971.8 M

4711 p
650.3 T
672.5 h
1971.8 M

CS1

4491 p
813.4 T
1148.3 h
1971.8 M

4451 p
849.9 T
1219 h
1971.8 M

RSH

4451 p
849.9 T
1219 h
1971.8 M

4380 p
1016 T
1402.9 h
1971.8 M

CS2

4380 p
1016 T
1402.9 h
1971.8 M

4365 p
1103.8 T
1473.6 h
1971.8 M

Furnace Exit
14.69 psia
2085 F
2792.9 lb/s

14.69 psia
1937.1 F
2792.9 lb/s
dP=0.0335 in H2O

14.68 psia
1674.1 F
2792.9 lb/s
dP=0.0734 in H2O

14.68 psia
1516.8 F
2792.9 lb/s
dP=0.0514 in H2O

14.68 psia
1346.1 F
2792.9 lb/s
dP=0.0656 in H2O

14.67 psia
1183.5 F
2792.9 lb/s
dP=0.1282 in H2O

14.66 psia
899.5 F
2792.9 lb/s
dP=0.3409 in H2O

14.65 psia
698.5 F
2792.9 lb/s
dP=0.2101 in H2O

Fly ash
18.17 lb/s

Effective Radiating Temperature
2833 F
Furnace Pressure
14.69 psia
-0.25 in H2O (gauge)
Excess air 20 %

Ash 4.542 lb/s
196.2 ton/day

14.65 p
698.5 T
2792.9 M
3.306 % O2 in flue gas

dP
10
in H2O

E
xi

t 
ga

ug
e 

P
=

40
 in

 H
2O

158 T

Pittsburgh No. 8
223 lb/s
9635 ton/day
77 F
6 % moisture
9.94 % ash
2.89 % sulfur
HHV = 12450 BTU/lb

14.87 p
545 T
2202.2 M

16.5 p
450 T
195.6 M

le
a

k 
9.

78
 M

le
a

k 
66

.0
7 

M

14.65 p
694.4 T
2868.7 MdP

3.209
in H2O

dP
2.128
in H2O

Rotary Air Heater

14.87 p
545 T
2202.2 MBurner dP

5 in H2O

14.54 p
313.7 T
2868.7 M

14.94 p
63.9 T
2268.3 M

16.57 p
79.67 T
205.4 M

le
a

k 
15

4.
2 

M

le
a

k 
19

.5
6 

M

14.54 p
300 T
3042 M

14.94 p
63.9 T
2422.5 M

Air Duct
dP=5 in H2O

15.13 p
63.9 T
2422.5 M

FD fan
3370 kW

dP=11.88 in H2O

14.7 p
59 T
2422.5 M
60 %RH
Altitude 0 ft

dP
1.782
in H2O

PA fan
2461.9 kW

dP=51.78 in H2O

14.7 p
59 T
419.7 M
60 %RH
Altitude 0 ft

16.57 p
79.67 T
419.7 M

Tempering air
16.57 p
79.67 T
194.7 M
49.89% of PA

16.5 p
266.4 T
390.3 M
15.1% of total air

7.858 % H2O
13.7 % CO2
3.306 % O2
74.04 % N2
0.8904 % Ar
0.2141 % SO2
10.7 ppm SO3
0 lb/s HCl
18.17 lb/s Fly ash

14.54 p
300 T
3042 M

Flue Gas Duct
dP=3 in H2O

14.43 p
300 T
3042 M

ESP
Dust removal eff.

= 99.5 %
dP=3.25 in H2O

2043.8 kW

14.31 p
300 T
3042 M

Ash removed 
18.08 lb/s

781 ton/day

Flyash in
18.17 M

Flyash out
0.0908 M

16.87 p
339 T
3042 M

ID Fan
35035 kW

dP=70.73 in H2O

Duct to FGD
dP=4 in H2O

16.72 p
339 T
3042 M

16.51 p
130.4 T
3216 M

Limestone
21.95 lb/s

WFGD
FGD SO2 removal eff .=99 %
Absorber SO2 removal eff.=99 %
Absorber dP=6 in H2O
Total Aux . power=16714 kW

Oxidation air
41.55 lb/s

Air after oxidation 
47.12 lb/s

Slurry
Treatment

Landfill
40.42 lb/s

SO2 removed 12.75 lb/s

11174 kW

Evap water
138.9 lb/s

Makeup
150.1 lb/s

CO2 Capture
Efficiency = 90 %

16.51 p
130.4 T
3216 M

14.7 p
95 T
2513.9 M

CO2 captured
2200 p
517.5 M

57.5 p
661.4 T
1362.6 h
697.9 M

CO2 Capture First Steam
dP/P=4.34 %
dP=2.495 psi
dH=1 BTU/lb

60 p
663.7 T
1363.6 h
697.9 M

From
8 LPT c r (60psia)

C
on

de
ns

ate
T

o
 F

W
H

5
 (D

A
) shell

6
97.9 M

2
50.5 h

C
oo

ling
 w

ater
o

ut

6
15

64
 M

4
5.0

8 h

C
oo

ling
 w

ater
in

6
15

64
 M

2
7.1 h

Drain
184 lb/s

14.7 p
95 T
2513.9 M

14.43 p
95 T
2513.9 M

Plume not visible

5.546 % H2O
1.458 % CO2
5.687 % O2
86.27 % N2
1.038 % Ar
0 % SO2
0.0215 ppm SO3
0 lb/s HCl
0.0002 lb/s Fly ash

Stack
dP=7.576 in H2O
Pinlet - Pambient = 0.1127 in H2O

Plant Gross Power = 1077400 kW, Plant Aux. & Transformer losses = 177241 kW, Plant Net Power Output = 900158 kW
Net process heat = 0 BTU/s
Gross Heat Rate = 8869 BTU/kWh, Net Heat Rate = 10616 BTU/kWh (LHV)
Gross Elec Eff = 38.47 %, Net Elec Eff = 32.14 %, PURPA Eff = 32.14 %, CHP (Total) Eff = 32.14 % (LHV)
Plant Fuel LHV chemical energy input = 2654413 BTU/s

Boiler adjusted efficiency = 87.7 % (HHV), 91.75 % (LHV)
Boiler fuel input = 2776887 BTU/s (HHV), 2654413 BTU/s (LHV)
ASME fuel efficiency (Output/Input) = 87.7 % (HHV), 91.75 % (LHV)
ASME gross efficiency (Output/(Input+Credits)) = 87.78 % (HHV), 91.83 % (LHV)

Steam cycle heat rate = 8137 BTU/kWh
Steam cycle efficiency = 41.93 %
Turbine heat rate = 8109 BTU/kWh

Ambient
14.7 p

59 T
60% RH

51.48 T wet bulb
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Company: Thermoflow, Inc.
User: ME
Plant Configuration: Conventional boiler

Steam turbine: Double reheat condensing turbine 3600+3600+3600/3600
Feedwater heaters: SDDDDCDDDP
Cooling system: Once-through water cooling

Project:
Site:
Heat Balance:

Date: 08-16-2018
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