
Ambient
1,011 P
3 T
30% RH
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GT MASTER 27.0 Tractebel Engineering
Gross Power 744215 kW
Net Power 728811 kW
Aux. & Losses 15404 kW
LHV Gross Heat Rate 5996 kJ/kWh
LHV Net Heat Rate 6122 kJ/kWh
LHV Gross Electric Eff. 60,04 %
LHV Net Electric Eff. 58,8 %
Fuel LHV Input 1239477 kWth
Fuel HHV Input 1370512 kWth
Net Process Heat -76682 kWth

1,011 p
100,1 T
1046 M

GE Gas 2014
2,499 M
116006 kWth LHV

Includes DB
5,634 p
33,04 T
222,7 M

HP

HPB
124 p
327,2 T
168,9 M

498,7 T
336,6 T

LP

LPB
5,583 p
156 T
21,5 M

204,1 T
163,9 T

Cold Reheat

35,9 p
357,1 T
199,9 M

297576 kW

2,742 M

HP Steam
10,7 M

1,045 p
592,1 T
1043,6 M

GE Gas 2014
24,2 M
1123471 kWth LHV

2 x GE 7F.05
(Physical Model #611)

@ 100% load
446638 kW

1,011 p
3 T
1019,3 M
30% RH

1,001 p
3 T
1019,3 M

0,0518 p
33,5 T
201,2 M
0,8946 x

to HRSG

Stop Valve

120,5 p
528,3 T
204,3 M

34,66 p
521,9 T
199,9 M

Hot Reheat



   
 
GT MASTER 27.0 Tractebel Engineering
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Net Power 728811 kW
LHV Net Heat Rate 6122   kJ/kWh
LHV Net Efficiency 58,8 %

p[bar], T[C], M[kg/s], Steam Properties: IAPWS-IF97

1X GE 7F.05
(Physical Model #611)

 2 X GT

 223319 kW

 1,01 p
 3 T
 30 %RH
 509,7 m

 1 p
 3 T
 509,7 m

GE Gas 2014 12,1 m

 185 T25T
LHV= 561735 kWth

 17,91 p
 385 T

 17,01 p
 1316 T

 521,8 m

 1,05 p
 592 T
 1043,6 M

 75,06 %N2
 12,49 %O2
 3,96 %CO2
 7,587 %H2O
 0,9023 %Ar

 591 T
 1043,6 M

2,412 m^3/kg
2516,9 m^3/s

 591  563  531  588  557  499  499  337  303  303  204  204  164  164 

 100 T
 1046 M

1,079 m^3/kg
1128,3 m^3/s

 297576 kW

 2,74 M

FW

 0,0518 p
 33 T
 201,2 M
 0,8946 x

 34 T

GE Gas 2014
2,499M
LHV 116006 kWth

 5,583 p
 109 T
 346,3 M

LTE 

 33 T
 222,7 M

 109 T  5,583 p
 156 T

 60 T

 123,6 M

 43,2 M

 21,5 M

 5,583 p
 156 T
 21,5 M

LPB 

 21,5 M

 179,5 M
 136,6 p 159 T

 135,2 p
 295 T
 176,7 M

HPE0

 7,742 M

 133,3 p
 333 T
 168,9 M

HPE3

 124 p
 327 T
 168,9 M

HPB1

 43,2 M

 123,2 p
 407 T
 212,1 M

HPS1

 122,9 p
 470 T
 212,1 M

HPS2

 122,3 p
 529 T
 212,1 M

HPS3

 120,5 p
 528 T
 204,3 M

 122,3 p 529 T

2,89 M
 120,5 p 325 T 0 M V2

2,89 M

 44,82 p
 257 T
 10,7 M

 199,9 M

 35,9 p 357 T

 35,19 p
 437 T
 199,9 M

RH1 

 34,79 p
 522 T
 199,9 M

RH3 

 199,9 M

 34,66 p 522 T

Includes DB



Power Plant

GT Output = 446638
ST Output = 297576

Power Plant Energy Flow Schematic [kW]Fuel chemical LHV input = 1239477 kW
Fuel chemical HHV input = 1370512 kW

Zero enthalpy: dry gases & liquid water @ 32 F (273.15 K)

Fuel enthalpy  1375432 

Ambient air sensible 3087 

Ambient air latent 3571 

Steam and water 127427 

Proc return/makeup 470,9 

Net Power 728811Gross Power 744215 Tr
an

sf
or
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er
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ss

  3
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Stack gas sensible 110264 

Stack gas latent 137776 

GT mechanical loss 2915,9 

GT generator loss 5431 

GT miscellaneous losses 3397 

Condenser/DA vent 444559 

Process steam 28725 

Process water 28442 

Blowdown 1166,7 

Heat radiated from steam cycle 5083 

ST/generator mech/elec/gear loss 4051 

Power Plant

GT Output = 446638
ST Output = 297576

Power Plant Energy Flow Schematic [kW]Fuel chemical LHV input = 1239477 kW
Fuel chemical HHV input = 1370512 kW

Zero enthalpy: dry gases & liquid water @ 32 F (273.15 K)

GT MASTER 27.0 Tractebel Engineering
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Power Plant

GT Exergy Loss = 396190

HRSG Exergy Loss = 95280

ST Exergy Loss = 30696

Condenser Exergy Loss = 9832

Miscellaneous loss = 1781,7

Other Exergy Loss = 7525

Power Plant Exergy Flow Schematic [kW]Fuel exergy input = 1253416 kW
Fuel chemical LHV input = 1239477 kW
Fuel chemical HHV input = 1370512 kW

Reference: 1.013 bar, 25 C, water as vapor.

Fuel  1253416 

Ambient air 685,6 

Condenser cooling water 67,77 

Process return 224,1 

Process water return 51,55 

Makeup water -39,49 

Steam/water 51728 

Net Power 728811Gross Power 744215 Tr
an

sf
or

m
er

 lo
ss

  3
72

1

N
on

 h
ea

t b
al

an
ce

 a
ux

.  
68

16

H
ea
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al
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.  
48

67

Stack gas 8779 

Process steam/water 14379 

Condenser cooling water 2324,6 

Power Plant

GT Exergy Loss = 396190

HRSG Exergy Loss = 95280

ST Exergy Loss = 30696

Condenser Exergy Loss = 9832

Miscellaneous loss = 1781,7

Other Exergy Loss = 7525

Power Plant Exergy Flow Schematic [kW]Fuel exergy input = 1253416 kW
Fuel chemical LHV input = 1239477 kW
Fuel chemical HHV input = 1370512 kW

Reference: 1.013 bar, 25 C, water as vapor.

GT MASTER 27.0 Tractebel Engineering
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Auxiliaries & Losses [kW]
Total auxiliaries & transformer losses = 15404 kW

HRSG feedpump(s)
4261, 27,66 %

Cooling water pump(s)
3288, 21,34 %

Condensate pump(s)
606,4, 3,94 %

PEACE running motor/load
2029,5, 13,18 %

Misc. GT aux.
960,2, 6,23 %

Misc. steam cycle aux.
159,5, 1,04 %

Misc. plant aux.
372,1, 2,42 %

Miscellaneous
6,847, 0,04 %

Transformer losses
3721, 24,16 %

GT MASTER 27.0 Tractebel Engineering
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Plant Water Consumption [kg/s]
Plant water consumption = -42,85 kg/s

DA bleed
43,2, 100 %

GT MASTER 27.0 Tractebel Engineering
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GT efficiency @ gen term = 35,95% HHV    = 39,76% LHV
GT Heat Rate @ gen term = 9055 kJ/kWh
GT generator power = 223319 kW

GT @ 100 % rating, inferred TIT control model, CC limit

p[bar], T[C], M[kg/s], Q[kW], Steam Properties: IAPWS-IF97

1,001 p
3 T
509,7 m
29,7 RH

17,91 p
385,1 T
468,7 m

17,89 PR
199248 kW
-1,957 % eff red.

Ambient air in
1,011 p
3 T
509,7 m

30 %RH
18,73 m elev.

GE 7F.05 (ID # 611)

dp = 0,8954 bar (5 %)

(Physical Model)

17,01 p
1316,3 T
480,8 m

16,28 PR
426741 kW
-52,5C TIT cntl incr.

223319 kW
9055 kJ/kWh LHV
39,76 % LHV eff.
100 % load

98,8 % eff.

2715,4 Qrej
2287 (elec. & windage loss)
428,4 (mech. loss)

40,98 m
8,041 % airflow

29,51 p
185 T
12,1 m
46791 LHV

Fuel = GE Gas 2014
25 T
12,1 m
46423 LHV

FW tank
35,6 T

HPE0
135,2 p
295,1 T
3,871 m

From HRSG
4458 Q

10 millibar

1,001 p
3 T
509,7 m
29,7 RH

34,29 DP millibar

1,045 p
592,1 T
521,8 m

N2= 75,06 %
O2= 12,49 %
CO2= 3,96 %
H2O= 7,587 %
AR= 0,9023 %

1,011 p

GT MASTER 27.0 Tractebel Engineering
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HPS3 Hardware Design

A A

B B

C C

D D

E E

F F
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Thermoflow, Inc.

Date: 05/30/18

Company: Tractebel Engineering S.A.

User: Tractebel Engineering

Drawing No: 

HPS3

Gas In
591 T
521,8 m

Gas Out
562,6 T
521,8 m

HPS3
3 tube rows
90 tubes per row
Pl = 90 mm
Pt = 88,18 mm

Steam Out
122,3 p
529,1 T
3425 h
106,1 m

Steam In
122,9 p
469,7 T
3262 h
106,1 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

68,5 mm

44,5 mm

0 50 mm

Fin-tube type Solid fins 
Tube arrangement Staggered 
Fin material TP409 
Tube material T91 

Tube outer diameter 44,5 mm
Tube wall thickness 6 mm

Fin height 12 mm
Fin spacing 3,878 mm
Fin thickness 1 mm
Number of fins per meter 205 
Serrated fin segment width N/A
# of serrated fin segments N/A
Un-serrated height / fin height N/A

Longitudinal row pitch 90 mm
Transverse tube pitch 88,18 mm

# of tube rows (longitudinal) 3 
# of rows per pass 3 
# of tubes per row (transverse) 90 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 6165 m^2

Maximum gas velocity 16,53 m/s
Gas pressure drop 1,277 millibar
Steam side velocity 12,39 m/s
Steam side pressure drop 0,6524 bar
Heat transfer from gas 17350 kW
Heat transfer to steam 17264 kW

GT MASTER 27.0 Tractebel Engineering
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RH3  Hardware Design

A A

B B

C C

D D

E E

F F
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Thermoflow, Inc.

Date: 05/30/18

Company: Tractebel Engineering S.A.

User: Tractebel Engineering

Drawing No: 

RH3

Gas In
562,6 T
521,8 m

Gas Out
530,6 T
521,8 m

RH3 
4 tube rows
90 tubes per row
Pl = 90 mm
Pt = 88,18 mm

Steam Out
34,79 p
522 T
3502 h
99,93 m

Steam In
35,19 p
437,2 T
3308 h
99,93 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

74,5 mm

44,5 mm

0 50 mm

Fin-tube type Serrated fins 
Tube arrangement Staggered 
Fin material TP409 
Tube material T91 

Tube outer diameter 44,5 mm
Tube wall thickness 2,6 mm

Fin height 15 mm
Fin spacing 4,263 mm
Fin thickness 1 mm
Number of fins per meter 190 
Serrated fin segment width 4 mm
# of serrated fin segments 39,66 
Un-serrated height / fin height 0,2 

Longitudinal row pitch 90 mm
Transverse tube pitch 88,18 mm

# of tube rows (longitudinal) 4 
# of rows per pass 4 
# of tubes per row (transverse) 90 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 9733 m^2

Maximum gas velocity 16,27 m/s
Gas pressure drop 1,965 millibar
Steam side velocity 22,04 m/s
Steam side pressure drop 0,4018 bar
Heat transfer from gas 19400 kW
Heat transfer to steam 19303 kW

GT MASTER 27.0 Tractebel Engineering
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HPS2 Hardware Design

A A

B B

C C

D D

E E

F F
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Thermoflow, Inc.

Date: 05/30/18

Company: Tractebel Engineering S.A.

User: Tractebel Engineering

Drawing No: 

HPS2

Gas In
530,6 T
521,8 m

Gas Out
496,3 T
521,8 m

HPS2
3 tube rows
90 tubes per row
Pl = 90 mm
Pt = 88,18 mm

Steam Out
122,9 p
469,7 T
3262 h
106,1 m

Steam In
123,2 p
406,8 T
3068 h
106,1 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

74,5 mm

44,5 mm

0 50 mm

Fin-tube type Serrated fins 
Tube arrangement Staggered 
Fin material TP409 
Tube material T91 

Tube outer diameter 44,5 mm
Tube wall thickness 4 mm

Fin height 15 mm
Fin spacing 3,348 mm
Fin thickness 1 mm
Number of fins per meter 230 
Serrated fin segment width 4 mm
# of serrated fin segments 39,66 
Un-serrated height / fin height 0,2 

Longitudinal row pitch 90 mm
Transverse tube pitch 88,18 mm

# of tube rows (longitudinal) 3 
# of rows per pass 3 
# of tubes per row (transverse) 90 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 8660 m^2

Maximum gas velocity 16,12 m/s
Gas pressure drop 1,715 millibar
Steam side velocity 8,552 m/s
Steam side pressure drop 0,326 bar
Heat transfer from gas 20693 kW
Heat transfer to steam 20590 kW

GT MASTER 27.0 Tractebel Engineering
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RH1  Hardware Design

A A

B B

C C

D D

E E

F F

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

Thermoflow, Inc.

Date: 05/30/18

Company: Tractebel Engineering S.A.

User: Tractebel Engineering

Drawing No: 

RH1

Gas In
588,3 T
523 m

Gas Out
557,5 T
523 m

RH1 
3 tube rows
68 tubes per row
Pl = 92 mm
Pt = 116,5 mm

Steam Out
35,19 p
437,2 T
3308 h
99,93 m

Steam In
35,76 p
356,9 T
3120 h
99,93 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

66,8 mm

50,8 mm

0 50 mm

Fin-tube type Solid fins 
Tube arrangement Staggered 
Fin material TP409 
Tube material T91 

Tube outer diameter 50,8 mm
Tube wall thickness 3,4 mm

Fin height 8 mm
Fin spacing 11,5 mm
Fin thickness 1 mm
Number of fins per meter 80 
Serrated fin segment width N/A
# of serrated fin segments N/A
Un-serrated height / fin height N/A

Longitudinal row pitch 92 mm
Transverse tube pitch 116,5 mm

# of tube rows (longitudinal) 3 
# of rows per pass 3 
# of tubes per row (transverse) 68 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 1811,8 m^2

Maximum gas velocity 13,15 m/s
Gas pressure drop 0,4241 millibar
Steam side velocity 26,71 m/s
Steam side pressure drop 0,5719 bar
Heat transfer from gas 18932 kW
Heat transfer to steam 18838 kW

GT MASTER 27.0 Tractebel Engineering
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HPS1 Hardware Design

A A

B B
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Thermoflow, Inc.

Date: 05/30/18

Company: Tractebel Engineering S.A.

User: Tractebel Engineering

Drawing No: 

HPS1

Gas In
557,5 T
523 m

Gas Out
498,7 T
523 m

HPS1
3 tube rows
92 tubes per row
Pl = 84 mm
Pt = 86,27 mm

Steam Out
123,2 p
406,8 T
3068 h
106,1 m

Steam In
124 p
334,1 T
2732,3 h
106,1 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

62,1 mm

38,1 mm

0 50 mm

Fin-tube type Solid fins 
Tube arrangement Staggered 
Fin material TP409 
Tube material T91 

Tube outer diameter 38,1 mm
Tube wall thickness 4,8 mm

Fin height 12 mm
Fin spacing 3,348 mm
Fin thickness 1 mm
Number of fins per meter 230 
Serrated fin segment width N/A
# of serrated fin segments N/A
Un-serrated height / fin height N/A

Longitudinal row pitch 84 mm
Transverse tube pitch 86,27 mm

# of tube rows (longitudinal) 3 
# of rows per pass 3 
# of tubes per row (transverse) 92 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 6163 m^2

Maximum gas velocity 13,9 m/s
Gas pressure drop 0,9722 millibar
Steam side velocity 10,96 m/s
Steam side pressure drop 0,7751 bar
Heat transfer from gas 35767 kW
Heat transfer to steam 35589 kW

GT MASTER 27.0 Tractebel Engineering
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HPB1 Hardware Design

A A

B B

C C

D D

E E

F F

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

Thermoflow, Inc.

Date: 05/30/18

Company: Tractebel Engineering S.A.

User: Tractebel Engineering

Drawing No: 

HPB1

Gas In
498,7 T
523 m

Gas Out
336,6 T
523 m

HPB1
12 tube rows
92 tubes per row
Pl = 84 mm
Pt = 86,27 mm

Steam Out
124 p
327,2 T
2676,7 h
84,46 m

Water In
133,3 p
332,8 T
1544,5 h
84,46 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

68,1 mm

38,1 mm

0 50 mm

Fin-tube type Serrated fins 
Tube arrangement Staggered 
Fin material CS 
Tube material CS 

Tube outer diameter 38,1 mm
Tube wall thickness 2,9 mm

Fin height 15 mm
Fin spacing 3 mm
Fin thickness 1 mm
Number of fins per meter 250 
Serrated fin segment width 4 mm
# of serrated fin segments 34,64 
Un-serrated height / fin height 0,2 

Longitudinal row pitch 84 mm
Transverse tube pitch 86,27 mm

# of tube rows (longitudinal) 12 
# of rows per pass 12 
# of tubes per row (transverse) 92 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 33263 m^2

Maximum gas velocity 12,57 m/s
Gas pressure drop 4,619 millibar
Water side velocity 2,592 m/s
Water side pressure drop 0 bar
Heat transfer from gas 96109 kW
Heat transfer to steam/water 95631 kW

GT MASTER 27.0 Tractebel Engineering
9501 05-30-2018 09:57:49  file=C:\Users\IEJ351\Documents\Duba\Duba2.GTM



HPE3 Hardware Design
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Thermoflow, Inc.

Date: 05/30/18

Company: Tractebel Engineering S.A.

User: Tractebel Engineering

Drawing No: 

HPE3

Gas In
336,6 T
523 m

Gas Out
302,6 T
523 m

HPE3
26 tube rows
104 tubes per row
Pl = 73 mm
Pt = 76,36 mm

Water Out
133,3 p
332,8 T
1544,5 h
84,46 m

Water In
135,2 p
295,1 T
1312,8 h
84,46 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

61,8 mm

31,8 mm

0 50 mm

Fin-tube type Serrated fins 
Tube arrangement Staggered 
Fin material CS 
Tube material CS 

Tube outer diameter 31,8 mm
Tube wall thickness 3,3 mm

Fin height 15 mm
Fin spacing 2,533 mm
Fin thickness 0,8 mm
Number of fins per meter 300 
Serrated fin segment width 4 mm
# of serrated fin segments 29,69 
Un-serrated height / fin height 0,2 

Longitudinal row pitch 73 mm
Transverse tube pitch 76,36 mm

# of tube rows (longitudinal) 26 
# of rows per pass 2 
# of tubes per row (transverse) 104 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 79673 m^2

Maximum gas velocity 10,39 m/s
Gas pressure drop 9,155 millibar
Water side velocity 1,18 m/s
Water side pressure drop 1,901 bar
Heat transfer from gas 19663 kW
Heat transfer to water 19565 kW

GT MASTER 27.0 Tractebel Engineering
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HPE0 Hardware Design
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Thermoflow, Inc.

Date: 05/30/18

Company: Tractebel Engineering S.A.

User: Tractebel Engineering

Drawing No: 

HPE0

Gas In
302,6 T
523 m

Gas Out
204,1 T
523 m

HPE0
20 tube rows
104 tubes per row
Pl = 73 mm
Pt = 76,36 mm

Water Out
135,2 p
295,1 T
1312,8 h
88,33 m

Water In
136,6 p
159,4 T
680,5 h
88,33 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

61,8 mm

31,8 mm

0 50 mm

Fin-tube type Serrated fins 
Tube arrangement Staggered 
Fin material CS 
Tube material CS 

Tube outer diameter 31,8 mm
Tube wall thickness 3,3 mm

Fin height 15 mm
Fin spacing 2,533 mm
Fin thickness 0,8 mm
Number of fins per meter 300 
Serrated fin segment width 4 mm
# of serrated fin segments 29,69 
Un-serrated height / fin height 0,2 

Longitudinal row pitch 73 mm
Transverse tube pitch 76,36 mm

# of tube rows (longitudinal) 20 
# of rows per pass 2 
# of tubes per row (transverse) 104 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 61287 m^2

Maximum gas velocity 9,226 m/s
Gas pressure drop 6,024 millibar
Water side velocity 1,013 m/s
Water side pressure drop 1,392 bar
Heat transfer from gas 56131 kW
Heat transfer to water 55852 kW

GT MASTER 27.0 Tractebel Engineering
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LPB  Hardware Design
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Thermoflow, Inc.

Date: 05/30/18

Company: Tractebel Engineering S.A.

User: Tractebel Engineering

Drawing No: 

LPB

Gas In
204,1 T
523 m

Gas Out
163,9 T
523 m

LPB 
8 tube rows
92 tubes per row
Pl = 84 mm
Pt = 86,27 mm

Steam Out
5,583 p
156 T
2753 h
10,75 m

Water In
5,583 p
156 T
658,4 h
10,75 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

68,1 mm

38,1 mm

0 50 mm

Fin-tube type Serrated fins 
Tube arrangement Staggered 
Fin material CS 
Tube material CS 

Tube outer diameter 38,1 mm
Tube wall thickness 2,4 mm

Fin height 15 mm
Fin spacing 2,904 mm
Fin thickness 0,8 mm
Number of fins per meter 270 
Serrated fin segment width 4 mm
# of serrated fin segments 34,64 
Un-serrated height / fin height 0,2 

Longitudinal row pitch 84 mm
Transverse tube pitch 86,27 mm

# of tube rows (longitudinal) 8 
# of rows per pass 8 
# of tubes per row (transverse) 92 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 23043 m^2

Maximum gas velocity 8,116 m/s
Gas pressure drop 1,85 millibar
Water side velocity 0,3313 m/s
Water side pressure drop 0 bar
Heat transfer from gas 22634 kW
Heat transfer to steam/water 22521 kW
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LTE  Hardware Design
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Drawing No: 

LTE

Gas In
163,9 T
523 m

Gas Out
100,1 T
523 m

LTE 
6 tube rows
92 tubes per row
Pl = 84 mm
Pt = 86,27 mm

Water Out
5,583 p
108,7 T
456,2 h
173,2 m

Water In
5,634 p
60,12 T
252,1 h
173,2 m

0 150 mm
Flow out of drawing

Flow into drawing

p[bar]  T[C]  m[kg/s]  h[kJ/kg]  

70,1 mm

38,1 mm

0 50 mm

Fin-tube type Serrated fins 
Tube arrangement Staggered 
Fin material CS 
Tube material CS 

Tube outer diameter 38,1 mm
Tube wall thickness 2,4 mm

Fin height 16 mm
Fin spacing 2,533 mm
Fin thickness 0,8 mm
Number of fins per meter 300 
Serrated fin segment width 4 mm
# of serrated fin segments 34,95 
Un-serrated height / fin height 0,2 

Longitudinal row pitch 84 mm
Transverse tube pitch 86,27 mm

# of tube rows (longitudinal) 6 
# of rows per pass 2 
# of tubes per row (transverse) 92 

Tube length 22,2 m
Gas path transverse width 7,98 m
Gas path frontal area 177,2 m^2
HX total outside surface area 20368 m^2

Maximum gas velocity 7,405 m/s
Gas pressure drop 1,388 millibar
Water side velocity 1,115 m/s
Water side pressure drop 0,0509 bar
Heat transfer from gas 35511 kW
Heat transfer to water 35334 kW
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Net Power 728811 kW
LHV Net Heat Rate 6122   kJ/kWh
LHV Net Efficiency 58,8 %HRSG Temperature Profile
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HP Water Path - Totals of 2 HRSG's

p[bar], T[C], h[kJ/kg], M[kg/s], Q[kW], Steam Properties: IAPWS-IF97

DA

156,7p
159T
680,6h
179,5M

 2,886 M
Desup

136,6p
159T
680,6h
179,5M

HPE0

111703 Q

Fuel heating  7,742 M

135,2p
295T
1312,8h
168,9M

HPE3

39130 Q

133,3p
333T
1544,5h
168,9M

HPB1

191262 Q

124p
327T
2676,7h
168,9M

130p
380T
2949,6h
43,2M

124p
334T
2732,3h
212,1M

HPS1

71178 Q

123,2p
407T
3068h
212,1M

HPS2

41180 Q

122,9p
470T
3262h
212,1M

HPS3

34528 Q

 122,3 p
 529 T
 3425 h
 7,814 M

122,3p
529T
3425h
204,3M

120,5p
528T
3425h
204,3M

Stop valve

to HPT

117,6p
527T
3425h
201,1M

 3,215 M
Leakages

120,5p
325T
2684,5h
0M

122,3p
327T
2684,5h
10,7M

44,82p
257T
2684,5h
10,7M

120,5p
325T
2684,5h
10,7M  2,886 M
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IP & Reheat Water Path - Totals of 2 HRSG's

p[bar], T[C], h[kJ/kg], M[kg/s], Q[kW], Steam Properties: IAPWS-IF97

35,9p
357T
3120h
0M

Cold RH

35,9p
357T
3120h
199,9M

35,76p
357T
3120h
199,9M

RH1 

37675 Q

35,19p
437T
3308h
199,9M

RH3 

38606 Q

34,79p
522T
3502h
199,9M

34,66p
522T
3502h
199,9M

Hot RH
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LP Water Path - Totals of 2 HRSG's

p[bar], T[C], h[kJ/kg], M[kg/s], Q[kW], Steam Properties: IAPWS-IF97

DA

5,583p
156T
658,4h
21,5M

LPB 

45042 Q

 21,5 M
DA
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Feedwater Path - Totals of 2 HRSG's

p[bar], T[C], h[kJ/kg], M[kg/s], Q[kW], Steam Properties: IAPWS-IF97

From condenser

0,4107 p
33,52 T
140,4 h
204 M

5,634 p
34,08 T
143,2 h
204 M

Feedwater tank

33,04T

Proc stm ret
5,634 p
82,18 T
344,5 h
10,7 M

Proc wat ret
5,634 p
14,97 T
63,31 h
43,2 M

Fuel heater ret.
135,2 p
35,6 T
161,2 h
7,742 M

Blowdown
5,634 p
33,04 T
138,9 h
42,85 M

LTE

5,634 p
33,04 T
138,9 h
222,7 M 70669 Q

LTE recirc.
 123,6 M

5,634 p
60,12 T
252,1 h
346,3 M

5,583 p
108,7 T
456,2 h
222,7 M

Deaerator
5,583 p
156 T

LPB to D/A

5,583 p
156 T
2753 h
21,5 M

D/A wat bld.
156T
658,4h
 43,2 M

FW to LP

5,583 p
156 T
658,4 h
21,5 M

FW to IP/HP

5,583 p
156 T
658,4 h
179,5 M

5,583 p
108,7 T
456,2 h
222,7 M
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ST Expansion Power 301627 kW

Steam Turbine Group Data

p[bar], T[C], h[kJ/kg], s[kJ/kg-C], M[kg/s], Steam Properties: IAPWS-IF97
ST Model Adjustments: Disabled

Stop valve

117,6p
527T
3425h
201,1M

120,5p
528T
3425h
204,3M

HP boiler

 3,215 M

Leakages

115,6p
526T
3425h
6,601s
201,1M

 87,22 % eff.
 9  stages

35,9p
357T
3120h
6,673s
201,1M

HPTL  
HP Casing
HPTL

leak out
1,227M

C
old R

/H

35,9p
357T
3120h
199,9M

H
ot R

/H

34,66p
522T
3502h
199,9M

Leakages

3,105M

34,66p
521T
3500h
203M

Leakages

1,508M

33,97p
521T
3500h
7,235s
201,5M

 91,25 % eff.
 8  stages

5,584p
276T
3014h
7,321s
201,5M

LPTX1 
IP Casing
LPTX1

leak out
0,2501M

C
rossover

5,584p
276T
3014h
7,321s
201,2M

 93,07 % eff.
 7  stages

0,0518p
33T
2290,7h
7,497s
201,2M

LPTL  
LP Casing
LPTL

ST exhaust

0,0518p
33T
2306,6h
201,2M
0,8946x
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Net Power 728811 kW
LHV Net Heat Rate 6122   kJ/kWh
LHV Net Efficiency 58,8 %Steam Turbine Expansion Path

 5,5  6  6,5  7  7,5  8  8,5 

 2000 

 2100 

 2200 

 2300 

 2400 

 2500 

 2600 

 2700 

 2800 

 2900 

 3000 

 3100 

 3200 

 3300 

 3400 

 3500 

 3600 

           ENTROPY  [kJ/kg-C]

E
N

TH
A

LP
Y

  [
kJ

/k
g]

  120,5 bar

  0,0518 bar LPTL  

  5,584 bar

 LPTX1 

  35,9 bar

 HPTL  

Exhaust 

HP

Hot RH

0,95

0,9

0,85

0,8

Wilson 0,97

200 C

300 C

400 C

500 C



0 100 200 300 400 500
0

40

80

120

160

200

Annulus Velocity,   m/s

D
ry

 E
xh

au
st

 L
os

s, 
  k

J/
kg

Steam Turbine Exhaust Loss

GT MASTER 27.0 Tractebel Engineering
9501 05-30-2018 09:57:49  file=C:\Users\IEJ351\Documents\Duba\Duba2.GTM



   
 
GT MASTER 27.0 Tractebel Engineering

9501 05-30-2018 09:57:49  file=C:\Users\IEJ351\Documents\Duba\Duba2.GTM

Cooling System

p[bar], T[C], m[kg/s], Steam Properties: IAPWS-IF97

606,4 kW

to HRSG

5,634 p
34,08 T
204 m

0,4107 p
33,52 T
204 m

0,0518 p
33,5 T
2306,6 h
201,2 m
0,8946 x

Exhaust steam

Duty = 444559  kW  

2,742 m

Salt concentration = 4 %

24 T
23870 m Sea water

24 T
23870 m

Hot CW
28,68 T
23870 m

2 CW Pumps
3288 kW
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p[bar], T[C], m[kg/s], Steam Properties: IAPWS-IF97
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Water Cooled Condenser T-Q Diagram
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Plant Energy In [kW]
Plant energy in = 1509987 kW
Plant fuel chemical LHV input = 1239477 kW, HHV = 1370512 kW
Plant net LHV elec. eff. = 58,8 % (100% * 728811 / 1239477),  Net HHV elec. eff. = 53,18 %

Zero enthalpy: dry gases & liquid water @ 32 F (273.15 K)

Fuel @ supply
1375432, 91,09 %

Steam and water
127427, 8,44 %

Miscellaneous
7129, 0,47 %

Plant Energy Out [kW]
Plant energy out = 1511157 kW

Net power output
728811, 48,23 %

Condenser
444559, 29,42 %

Miscellaneous
10533, 0,7 %

Steam cycle losses
9134, 0,6 %

GT cycle losses
11744, 0,78 %

Process water
28442, 1,88 %

Process steam
28725, 1,9 %

Stack latent
137776, 9,12 %

Stack sensible
110264, 7,3 %
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GT Cycle Energy In [kW] - per unit
GT cycle energy in = 631137 kW
GT fuel chemical LHV input = 561735 kW, HHV = 621121 kW

Zero enthalpy: dry gases & liquid water @ 32 F (273.15 K)

Fuel @ combustor
627808, 99,47 %

Miscellaneous
3329, 0,53 %

GT Cycle Energy Out [kW] - per unit
GT cycle energy out = 631724 kW

GT electric output
223319, 35,35 %

Exhaust sensible
339926, 53,81 %

Losses & other
5872, 0,93 %

Exhaust latent
62608, 9,91 %
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Steam Cycle Energy In [kW]
Steam cycle energy in = 1067810 kW

Zero enthalpy: dry gases & liquid water @ 32 F (273.15 K)

GT exhaust sensible
679851, 63,67 %

Miscellaneous
6587, 0,62 %

GT exhaust latent
125215, 11,73 %

DB fuel enthalpy
128731, 12,06 %

External steam
127427, 11,93 %

Steam Cycle Energy Out [kW]
Steam cycle energy out = 1067806 kW

ST electric output 
297576, 27,87 %to GT cycle

10164, 0,95 %
Process water
28442, 2,66 %

Process steam
28725, 2,69 %

Condenser
444559, 41,63 %

Miscellaneous
1166,6, 0,11 %

Losses
9134, 0,86 %

Stack latent
137776, 12,9 %

Stack sensible
110264, 10,33 %
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Plant Exergy Analysis [kW]
Plant exergy input = 1306134 kW
Fuel exergy input = 1253416 kW
Plant fuel chemical LHV input = 1239477 kW, HHV = 1370512 kW

Reference: 1.013 bar, 25 C, water as vapor.

Net electric output
728811, 55,8 %

GT exergy loss
396190, 30,33 %

Other
22168, 1,7 %

Process steam/water @ delivery
14379, 1,1 %

Stack gas
8779, 0,67 %

Condenser exergy loss
9832, 0,75 %

Steam turbine exergy loss
30696, 2,35 %

HRSG exergy loss
95280, 7,29 %
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GT Exergy Analysis [kW]
GT exergy in = 568253 kW

Reference: 1.013 bar, 25 C, water as vapor.

Exhaust gas
146839, 25,84 %

GT exergy loss
198095, 34,86 %

Electric output
223319, 39,3 %

GT & Peripheral Exergy Analysis [kW]
GT & peripheral exergy in = 569762 kW

Other
1509,1, 0,26 %

Exhaust gas
146839, 25,77 %

GT exergy loss
198095, 34,77 %

Electric output
223319, 39,2 %
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HRSG Exergy Analysis [kW]
HRSG exergy in = 466292 kW

Reference: 1.013 bar, 25 C, water as vapor.

Steam to ST - Cold RH
343460, 73,66 %

HRSG exergy loss
95280, 20,43 %

Stack gas exergy
8779, 1,88 %

Steam/water bleed (near HRSG)
18449, 3,96 %
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ST Exergy Analysis [kW]
ST exergy in = 342889 kW

Reference: 1.013 bar, 25 C, water as vapor.

ST leakages
2437,7, 0,71 %
ST exhaust steam
12179, 3,55 %

ST exergy loss
30696, 8,95 %

ST electric output
297576, 86,79 %

ST & Condenser Exergy Analysis [kW]
ST & condenser exergy in = 346244 kW

Cooling water out
2324,6, 0,67 %
ST leakages
2437,7, 0,7 %
Other
3378, 0,98 %
Condenser exergy loss
9832, 2,84 %

ST exergy loss
30696, 8,87 %

ST electric output
297576, 85,94 %
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Integral Feedwater Pump (P29)
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Integral Feedwater Pump (P29)
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Current 

Extr1 

0 20 40 60
Flow (kg/s)

No. per HRSG 3
No. operating per HRSG 2
Nameplate flow 47,83 kg/s
Nameplate head 1643,2 m
Nameplate flow (nominal) 3407 lpm
Nameplate head (nominal) 1645,9 m
Nameplate RPM 3600 
Current pump flow 44,89 kg/s
Current head 1691,1 m
Current head after valve 1465,9 m
Current RPM 3600 
Minimum continuous flow 9,47 kg/s
Maximum continuous flow 61,55 kg/s
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Condenser C.W. Pump (P4)
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Condenser C.W. Pump (P4)
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0 5000 10000 15000 20000
Flow (kg/s)

No. per Condenser 2
No. operating per Condenser 2
Nameplate flow 13261 kg/s
Nameplate head 10,62 m
Nameplate flow (nominal) 798722 lpm
Nameplate head (nominal) 10,67 m
Nameplate RPM 600 
Current pump flow 11935 kg/s
Current head 11,29 m
Current head after valve 11,11 m
Current RPM 600 
Minimum continuous flow 3315 kg/s
Maximum continuous flow 18565 kg/s

GT MASTER 27.0 Tractebel Engineering
9501 05-30-2018 09:57:49  file=C:\Users\IEJ351\Documents\Duba\Duba2.GTM



Condensate Forwarding Pump (P6)
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Condensate Forwarding Pump (P6)
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Current 

0 100 200 300 400
Flow (kg/s)

No. per Condenser 2
No. operating per Condenser 1
Nameplate flow 255 kg/s
Nameplate head 205,6 m
Nameplate flow (nominal) 17034 lpm
Nameplate head (nominal) 213,4 m
Nameplate RPM 1800 
Current pump flow 204 kg/s
Current head 231,8 m
Current head after valve 53,55 m
Current RPM 1800 
Minimum continuous flow 38,26 kg/s
Maximum continuous flow 344,3 kg/s
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