
Ambient air
1.013 p
40 T
692.9 m
70%RH
0 m elev.

N2
O2
CO2
H2O
Ar
MW

74.1 %
19.88 %
0.0288 %
5.095 %
0.8924 %
28.41

Inlet Filter
dp= 10 millibar

1.003 p
40 T
692.9 m
69.31 %RH

N2
O2
CO2
H2O
Ar
MW

74.1 %
19.88 %
0.0288 %
5.095 %
0.8924 %
28.41

Chiller Coil (Hardware model)
dp= 1.805 millibar
DT= 20 C

1.001 p
20 T
680.5 m
100 %RH

N2
O2
CO2
H2O
Ar
MW

76.26 %
20.46 %
0.0296 %
2.333 %
0.9184 %
28.71

Water condensed
12.43 m

Water-Cooled Electric Chiller
4 Chillers/GT

12749 ton
COP = 5.183
0.6785 kW/ton
8650 kW
Load = 100.0%

Chiller Performance (each of 12 in plant)
Nameplate at standard conditions: 3208 ton, COP = 5.25, 0.6698 kW/ton
Full load at current conditions: 3187 ton, COP = 5.183, 0.6785 kW/ton
Current heat balance: 3187 ton, COP = 5.183, 0.6785 kW/ton

Chilled water
4.885 p
6.667 T
1074.3 m

491.4 kW

3.447 p
16.67 T
1074.3 m

16

Plant Cooling Water
30 T
1280.3 m
Qrej =53486  kW  

17

Hot CW out
40 T
1280.3 m

3 X SGT5-4000F (ID # 628)
1.001 p
20 T
680.5 m
100 %RH

18.48 p
447.9 T
637.6 m

18.46 PR
303787 kW

dp = 0.5545 bar (3 %)

17.93 p
1361.8 T
653.1 m

17.24 PR
618514 kW

1.04 p
610.7 T
696 m

308338 kW X 3

Fuel = CH4
17.24 p
15 T
15.52 m
LHV 50025 kJ/kg

GT fuel LHV chemical
energy input (77F/25C)
776873 kWth

26.95 p
50.1 T
15.52 m
LHV 50102 kJ/kg

Fuel compressor
1845.2 kWe
Qrej 370.1 kW

26.95 p
50.1 T
15.52 m
LHV 50102 kJ/kg

Cooling air
42.85 m
6.297 % airflow

341913 kW

Number of ST's = 1
ST expansion power = 346400 kW
Generator output = 341913 kWe
Exhaust loss = 16.1  kJ/kg
Number of exhaust ends = 1
RPM = 3000

HP steam
100 p
566 T
3539 h
318.8 M

VS LK1

0.1826 M
IP ind. port

VS LK2

0.0528 MSSR

H
P

I LK
1

 2
.6

54 M

IP
 in

d
. p

ort

97.5 p
565 T
3539 h
6.815 s
315.9 M

15 p
288 T
3012 h
6.873 s
315.9 M

HP/IP/LP Casing
HPTL Group

94.23% eff.
12 stages

T
hr

ot
tle

 c
o

nt
ro

l

leak in
2.837 M

15 p
291 T
3018 h
6.885 s
355.6 M

2.381 p
125.8 T
2667 h
6.95 s
355.6 M

LPTA1 Group

93.08% eff.
6 stages

2.381 p
125.8 T
2667 h
6.95 s
133.6 M

0.0864 p
43 T
2240.3 h
7.129 s
133.6 M

LPTL Group

88.3% eff.
5 stages

IP ind.
15 p
298.5 T
3035 h
36.93 M

Feedwater Tank
39.87 T

Makeup
 15 T 4.733 M

Desal return
 38.39 T 235.2 M

2.575 p
39.87 T
167.1 h
373.6 M

DA
2.5 p
127.4 T

IP pump
1295.9 kW

2.5 p
127.4 T
535.3 h
360.4 M

LTE 
121696 Q

2.575 p
39.87 T
167.1 h
373.6 M

2.5 p
117.4 T
492.8 h
373.6 M

2.5 p
117.4 T
492.8 h
373.6 M

LPB 
44708 Q

2.5 p
127.4 T

2.5 p
127.4 T
2716.2 h
20.5 M

2.5 p
127.4 T
535.3 h
20.5 M

2.5 p
127.4 T
2716.2 h
20.5 M

 7.2
78 M

LPS 
2281.2 Q

2.5 p
127.4 T
2716.2 h
13.22 M

2.381 p
210 T
2888.8 h
13.22 M

24.98 p
127.9 T
538.6 h
360.4 M

16.43 p
128 T
538.6 h
360.4 M

IPE2
110214 Q

16.43 p
128 T
538.6 h
360.4 M

15.96 p
198.2 T
844.4 h
360.4 M

IPB 
71904 Q

15.96 p
201.2 T

15.96 p
201.2 T
2791.5 h
36.93 M

15.96 p
198.2 T
844.4 h
36.93 M

15.96 p
201.2 T
2791.5 h
36.93 M

IPS1
6292 Q

15.96 p
201.2 T
2791.5 h
36.93 M

15.53 p
267.1 T
2961.9 h
36.93 M

IPS2
2803.8 Q

15.53 p
267.1 T
2961.9 h
36.93 M

15.34 p
300 T
3038 h
36.93 M

15.96 p
198.2 T
844.4 h
323.5 M

HP pump
6131 kW

130.3 p
201.1 T
862.1 h
323.5 M

108 p
201.3 T
862.1 h
323.5 M

Desup
1.425 M

HPE2
109569 Q

108 p
201.3 T
862.1 h
322 M

106 p
273.7 T
1202.4 h
322 M

HPE3
66886 Q

106 p
273.7 T
1202.4 h
322 M

104.8 p
311.4 T
1410.1 h
322 M

HPB1
421481 Q

104.8 p
314.4 T

104.8 p
314.4 T
2718.9 h
322 M

104.8 p
311.4 T
1410.1 h
322 M

104.8 p
314.4 T
2718.9 h
322 M

HPS0
119169 Q

104.8 p
314.4 T
2718.9 h
322 M

103.2 p
398.8 T
3089 h
322 M

HPS1
77069 Q

103.2 p
398.8 T
3089 h
322 M

102.2 p
483.2 T
3328 h
322 M

HPS3
68713 Q

102.2 p
483.2 T
3328 h
322 M

101.3 p
567.5 T
3542 h
322 M

to HPT
100 p
566 T
3539 h
318.8 M

H
P

 piping

d
p = 1.28

6 bar

101.3 p
567.5 T
3542 h
318.8 M

HP steam 100 p 566 T 3539 h 318.8 M

IP ind.
15 p
298.5 T
3035 h
36.93 M

IP
 piping

d
p = 0.34

23 bar

15.34 p
300 T
3038 h
36.93 M

100 p
311 T
2727.6 h
0 M

101.3 p
567.5 T
3542 h
3.28 M

Desal vac.
20.68 p
214.1 T
2727.6 h
4.705 M

101.3 p
312.6 T
2730.1 h
4.705 M

101.3 p
312.6 T
2730.1 h
4.705 M  1

.4
25

 M

HP proc piping

dp = 1.286 bar

Desalination
2.333 p
125.2 T
2677 h
235.2 M

2.381 p
210 T
2888.8 h
13.22 M

LP proc piping

dp = 0.0483 bar

609.7 T
2088 M

2.501 m^3/kg
5221 m^3/s

N2
O2
CO2
H2O
Ar
MW

73.27 %
11.81 %
3.951 %
10.09 %
0.8824 %
28.21

609.7 T
2088 M

582 T
2088 M

550.7 T
2088 M

501.9 T
2088 M

324.4 T
2088 M

323.2 T
2088 M

294.4 T
2088 M

291.6 T
2088 M

243.9 T
2088 M

242.9 T
2088 M

211.2 T
2088 M

162.4 T
2088 M

142.4 T
2088 M

87.76 T
2088 M

to stack
87.76 T
2088 M

1.049 m^3/kg
2191.3 m^3/s

N2
O2
CO2
H2O
Ar
MW

73.27 %
11.81 %
3.951 %
10.09 %
0.8824 %
28.21

0.0864 p
43 T
2256.4 h
133.6 M
0.8653 x

0.0864 p
43 T
277535 Q

Condenser

0.4453 p
43 T
180 h
133.6 M

Cond pump
213.4 kW

Cold CW
30 T
6927 M
Salt = 3.44 %

Hot CW
40 T
6927 M

16

Chiller
30 T
3841 M

CW pump
2116.2 kW

30 T
10768 M

17

Chiller
40 T
3841 M

1
604

57 Q

40 T
10768 M

SSR
1.241 p
524 T
3539 h
0.0528 M

VS LK2 
0.0528 M

Condenser
0.0244 M

Packing exhaust
0.0284 M

to HRSG
2.575 p
43.31 T
181.5 h
133.6 M

2.575 p
43.31 T
181.5 h
133.6 M

1.04 p
610.7 T
696 m

N2
O2
CO2
H2O
Ar
MW

73.27 %
11.81 %
3.951 %
10.09 %
0.8824 %
28.21

GT generator power = 308338 kW
GT heat rate = 9070 kJ/kWh
GT efficiency = 39.69% LHV
GT @ 100 % rating
Inlet loss = 11.8 millibar
Exhaust loss = 27.00 millibar

3 GTs
1.04 p
610.7 T
844.2 h
2088 M

LPT extr.
2.381 p
125.8 T
2667 h
222 M

LPT extr.
2.381 p
125.8 T
2667 h
222 M

Effect 1

Water
0.3119 p
70.02 T
293 h
298.7 M

0.3119 p
70.02 T
293 h
298.7 M

2.068 p
60.13 T
240.7 h
911.3 M
3.44 w

Steam
0.2627 p
66.11 T
2620.1 h
288 M

Steam
0.2627 p
66.11 T
2620.1 h
288 M

Flash steam
0 M

Evap steam
288 M

Drain
0.2627 p
67.37 T
263.9 h
623.3 M
5.03 w

0.2627 p
67.37 T
263.9 h
623.3 M
5.03 w

Effect 2

Water
0.2627 p
66.11 T
276.6 h
288 M

Flash Tank
0.2197 p

Steam
0.2197 p
62.13 T
2613.2 h
6.227 M

0.2197 p
62.13 T
259.8 h
592.7 M

2.068 p
60.13 T
240.7 h
893.5 M
3.44 w

Preheater

Steam
0.2197 p
62.13 T
2613.2 h
286.4 M

Steam
0.2197 p
62.13 T
2613.2 h
12.2 M

2.068 p
60.13 T
240.7 h
1804.8 M
3.44 w

0.2197 p
60.13 T
251.6 h
12.2 M

Steam
0.2197 p
62.13 T
2613.2 h
280.4 M

Flash steam
4.008 M

Evap steam
282.4 M

Drain
0.2197 p
63.54 T
248.8 h
611.1 M
5.03 w

0.2627 p
67.37 T
263.9 h
623.3 M
5.03 w

0.2197 p
63.54 T
248.8 h
1230.4 M
5.046 w

Effect 3

Water
0.2197 p
62.13 T
260 h
280.4 M

Flash Tank
0.1828 p

Steam
0.1828 p
58.16 T
2606.3 h
6.103 M

0.1828 p
58.16 T
243.2 h
884.9 M

2.068 p
56.16 T
224.7 h
869.9 M
3.44 w

Preheater

Steam
0.1828 p
58.16 T
2606.3 h
283 M

Steam
0.1828 p
58.16 T
2606.3 h
17.92 M

2.068 p
56.16 T
224.7 h
2674.7 M
3.44 w

0.1828 p
56.16 T
235 h
17.92 M

Steam
0.1828 p
58.16 T
2606.3 h
271.2 M

Flash steam
8.094 M

Evap steam
274.9 M

Drain
0.1828 p
59.61 T
233.3 h
594.9 M
5.03 w

0.2197 p
63.54 T
248.8 h
1230.4 M
5.046 w

0.1828 p
59.61 T
233.2 h
1817.2 M
5.063 w

Effect 4

Water
0.1828 p
58.16 T
243.4 h
271.2 M

Flash Tank
0.1515 p

Steam
0.1515 p
54.2 T
2599.4 h
8.003 M

0.1515 p
54.2 T
226.7 h
1171.6 M

2.068 p
52.2 T
208.8 h
841.3 M
3.44 w

Preheater

Steam
0.1515 p
54.2 T
2599.4 h
277.8 M

Steam
0.1515 p
54.2 T
2599.4 h
23.43 M

2.068 p
52.2 T
208.8 h
3516 M
3.44 w

0.1515 p
52.2 T
218.5 h
23.43 M

Steam
0.1515 p
54.2 T
2599.4 h
262.3 M

Flash steam
11.86 M

Evap steam
265.9 M

Drain
0.1515 p
55.69 T
217.8 h
575.4 M
5.03 w

0.1828 p
59.61 T
233.2 h
1817.2 M
5.063 w

0.1515 p
55.69 T
217.7 h
2380.7 M
5.08 w

Effect 5

Water
0.1515 p
54.2 T
226.8 h
262.3 M

Flash Tank
0.1249 p

Steam
0.1249 p
50.25 T
2592.4 h
9.868 M

0.1249 p
50.25 T
210.1 h
1452.8 M

2.068 p
48.25 T
192.9 h
813.7 M
3.44 w

Preheater

Steam
0.1249 p
50.25 T
2592.4 h
272.6 M

Steam
0.1249 p
50.25 T
2592.4 h
28.75 M

2.068 p
48.25 T
192.9 h
4330 M
3.44 w

0.1249 p
48.25 T
201.9 h
28.75 M

Steam
0.1249 p
50.25 T
2592.4 h
253.7 M

Flash steam
15.42 M

Evap steam
257.2 M

Drain
0.1249 p
51.78 T
202.4 h
556.5 M
5.03 w

0.1515 p
55.69 T
217.7 h
2380.7 M
5.08 w

0.1249 p
51.79 T
202.3 h
2921.8 M
5.098 w

Effect 6

Water
0.1249 p
50.25 T
210.3 h
253.7 M

Flash Tank
0.1024 p

Steam
0.1024 p
46.29 T
2585.4 h
11.7 M

0.1024 p
46.29 T
193.6 h
1728.8 M

2.068 p
44.29 T
177.1 h
787 M
3.44 w

Preheater

Steam
0.1024 p
46.29 T
2585.4 h
267.5 M

Steam
0.1024 p
46.29 T
2585.4 h
34.02 M

2.068 p
44.29 T
177.1 h
5117 M
3.44 w

0.1024 p
44.29 T
185.4 h
34.02 M

Steam
0.1024 p
46.29 T
2585.4 h
245.2 M

Flash steam
18.81 M

Evap steam
248.7 M

Drain
0.1024 p
47.87 T
187 h
538.2 M
5.03 w

0.1249 p
51.79 T
202.3 h
2921.8 M
5.098 w

0.1024 p
47.89 T
186.9 h
3441 M
5.115 w

Effect 7

Water
0.1024 p
46.29 T
193.7 h
245.2 M

Flash Tank
0.0833 p

Steam
0.0833 p
42.31 T
2578.3 h
13.55 M

0.0833 p
42.31 T
177 h
1999.9 M

2.068 p
40.31 T
161.1 h
760.5 M
3.44 w

Preheater

Steam
0.0833 p
42.31 T
2578.3 h
262.5 M

Steam
0.0833 p
42.31 T
2578.3 h
39.35 M

2.068 p
40.31 T
161.1 h
5877 M
3.44 w

0.0833 p
40.31 T
168.7 h
39.35 M

Steam
0.0833 p
42.31 T
2578.3 h
236.7 M

Flash steam
22.09 M

Evap steam
240.4 M

Drain
0.0833 p
43.96 T
171.6 h
520.1 M
5.03 w

0.1024 p
47.89 T
186.9 h
3441 M
5.115 w

0.0833 p
43.98 T
171.4 h
3939 M
5.132 w

Effect 8

Water
0.0833 p
42.31 T
177.1 h
236.7 M

0.0833 p
42.28 T
177 h
2236.5 M

2.068 p
36.28 T
145 h
733.7 M
3.44 w

Steam
0.0673 p
38.3 T
2571.1 h
257.2 M

Steam
0.0673 p
38.3 T
2571.1 h
196 M

Flash steam
25.3 M

Evap steam
231.9 M

Drain
0.0673 p
40.03 T
156.2 h
501.8 M
5.03 w

0.0833 p
43.98 T
171.4 h
3939 M
5.132 w

0.0673 p
40.05 T
156 h
4416 M
5.15 w

Main Condenser

0.3119 p
75.02 T
2636.5 h
298.7 M
(Tsat=70.02 T)

Ejector

Ejector steam
0.0673 p
38.3 T
2571.1 h
61.19 M

Ejector steam
0.0673 p
38.3 T
2571.1 h
61.19 M

Heating steam
2.333 p
125.2 T
2677 h
235.2 M

Desalinated water
4.137 p
38.4 T
161.1 h
2203.6 M
42 MIGD

MED Desalination
42 MIGD (3 X 14 MIGD)
Performance ratio (kg/2325.9kJ) = 0
Gain output ratio (desal water / steam flow) = 9.368
Auxiliary = 14692 kW 

1892 kW0.0673 p
38.3 T
160.3 h
2203.6 M

Condensate
3.447 p
38.39 T
161 h
235.2 M

181 kW

0.0673 p
38.3 T
160.3 h
237.5 M

Desup
2.234 M

Blowdown
1.013 p
38.86 T
151.4 h
4407 M
5.16 w

562 kW0.0673 p
38.85 T
151.2 h
4407 M
5.16 w

Seawater discharge
1.013 p
36.31 T
145 h
14720 M
3.44 w

Seawater supply
1.013 p
30 T
119.8 h
21331 M
3.44 w

8696 kW

2.976 p
30.05 T
120.1 h
21331 M
3.44 w

2.068 p
36.28 T
145 h
21331 M
3.44 w

2.068 p
36.28 T
145 h
6611 M
3.44 w

2.068 p
36.28 T
145 h
14720 M
3.44 w

Gross Power = 1266926 kW, Aux. & Transformer losses = 71435 kW, Net Power Output = 1195490 kW
Gross Heat Rate = 6623 kJ/kWh, Net Heat Rate = 7018 kJ/kWh (LHV)
Gross Elec Eff = 54.36 %, Net Elec Eff = 51.29 %, PURPA Eff = 51.29 %, CHP (Total) Eff = 51.29 % (LHV)
Fuel LHV chemical energy input = 2330620 kW

GT PRO 28.0 ME
0 08-16-2018 18:53:04  file=C:\TFLOW28\MYFILES\Combined cycle producing 1200 MW and 42 MIGD desalinated water.GTP
p [bar], T [C], h [kJ/kg], M [kg/s], Q [kW], w [% salt], Steam Properties: IFC-67
Upper case M for total plant flows, lower case m for each GT/HRSG flows

Company: Thermoflow, Inc.
User: ME
Desalination: MED - 42 MIGD
Power Plant: Gas Turbine: SGT5-4000F (Physical Model) - 3 units

HRSG: Non-reheat, Horizontal HRSG - 3 units
Steam Turbine: Condensing, Non-reheat - 1 unit
Cooling System: Once-through water cooling

Project:
Site:
Heat Balance:

Date: 08-16-2018
Notes:
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