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Nowadays, there are some worries about the increasing temperature on
earth and the pollution of fossil burning and also the power generation ratio
of steam combined cycle, gas, water, renewable and atomic and diesel power
plant are 34.2% ,33.2%, 25.2% ,5.6%,1.9% and 0.03% respectively, hence
using of new techniques in increasing power plant efficiency are very
important. In this paper three structure layouts of turbine and power plant
elements have been presented and the efficiency of power production cycles
has been also studied. The energy and the exergy losses for each component,

energy and exergy efficiency of overall plant and irreversibility have also
been determined using mass, energy and exergy balance equations. The
energy and exergy analysis have been calculated in traditional and sub-
system techniques namely boiler subsystem, steam cycle or thermal cycle
subsystem and cooling tower subsystem. Results of exergy analysis in
different steam power plants show that the major source of exergy
destruction is the boiler, but some technical methods have been suggested
such as increasing the feed water temperature, changing the environment
reference temperature, increasing the number of feed water stages, using
the extraction Turbine and reheat Turbine, which have essential effects on
exergy destruction and increasing exergy efficiency. Recently,
thermodynamic exergy and energy analysis were calculated using soft wares
such as REFPROP 8, which show the effective parameters on power
generation performance and its increased efficiency. But the clients need to
know suitable power plant design and its energy and exergy efficiency, till to
support project and to pay its cost. In this paper, in addition to proportional
suggested power plant designs, the technical suggestions have been also
presented to increase the power plant efficiency.
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Point T(K) P (MPa) it (tonfh) h (k]/kg) 5 (kj/kg K) ¥ (k]fkg) X (MW)

1 618.55 24231 17.80 3nsa 6.8419 1082.748 5.354
2 547.85 1.3244 14.92 2986.9 6.8835 939.145 3.892
3 463.65 0.5690 16.40 28314 69511 763.490 3478
4 394,35 0.2060 13.96 2707.7 71173 590.238 2289
5 36045 0.0628 639 26552 7.5169 418597 0743
6 343.15 0.0272 204.90 2626.9 7.8193 300.136 17.083
7 33995 0.0272 204.90 27966 091588 11.151 0635
8 339.75 0.0270 226.00 278.82 09134 11.045 0693
9 341.15 13734 226.00 285.79 09299 13.113 0823
10 337.60 0.0245 21.10 269.81 0.88G8 9.959 0.058
11 356.15 0.0536 226.00 34761 L1 20.896 1312
12 36245 0.0687 13.96 374.09 1.1848 25403 0.099
13 390.15 0.1815 226.00 491.08 1.4954 49.787 3.126
14 428.15 0.6867 275.00 653.88 1.8922 94,281 7.202
15 430.15 12.2630 275.00 669.49 1.8991 107.834 8.237
16 436.15 0.6671 32.70 688.52 1.9725 104.980 0.954
17 461.45 10.7910 275.00 804.43 2.2056 151391 11.565
18 466.15 23544 17.80 82128 2.2626 151.246 0.748
19 494.15 10.3010 275.00 95046 25124 205.949 15.732
20 79315 9.1233 275.00 34363 6.7168 1438.247 109.866
Input air 298.15 0.1013 23,900 424.54 3.8814 0.000 0.000
Qutput air 31815 0.1013 23,900 444,68 3.9468 0647 4294
Dead state 298.15 01013 - 104.92 0.3672 0.000 -
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Component Heat loss (kW) Percent ratio
Condenser 133,597 65.97

MNet power 53,321 2633

Boiler 12,632 6.24

Piping 1665 0.82

Heaters 856 042

Turbine 452 0.22

Total 202,523 100
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Exergy destruction Percent exergy Percent exergy
(MW) destruction efficiency
Boiler 120.540 76,75 43.8
Turbine 20.407 12.99 735
Condenser 13.738 875 26.4
Boiler pumps 0.220 0.14 825
CRT pump 0331 021 28.2
HPH1 0438 028 97.4
HPH2 0.359 023 97.2
Deaerator 0355 023 95.3
LPH4 0377 024 89.5
LPH5 0.295 0.19 67.3
Power cycle 157.059 100.00 24.8
f.
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Point Temperature (K)
283.15 288.15 293.15 298.15 303.15 308.15 313.15 318.15

1 5842 5.677 5.515 5.354 5.194 5.037 4881 4727
2 4304 4.165 4.028 3.892 3.758 3625 3494 3.363
3 3935 3.781 3.629 3.478 3329 3.181 3.035 2.891
4 2.688 2553 2.420 2.289 2.159 2.030 1.902 1.776
5 0.936 0.871 0.807 0.743 0.680 0617 0555 0.494
6 23.536 21.365 19.2132 17.083 14972 12.881 10.809 8.756
7 1.195 0.987 0.801 0.635 0.489 0.362 0.254 0.166
8 1.309 1.081 0.876 0.693 0.533 0.394 0.276 0.180
9 1.454 1.221 1.011 0.823 0.658 0514 0.391 0.289
10 0.113 0.093 0.075 0.058 0.044 0.032 0.022 0.014
11 2113 1.823 1.556 1.312 1.089 0.888 0.709 0.550
12 0.152 0.133 0.115 0.099 0.083 0.069 0.057 0.046
13 4289 3878 3.491 3.126 2.783 2.461 2.160 1.881
14 9.072 8421 7.798 7.202 6633 6,090 5.573 5.082
15 10.115 9.462 8.836 8.237 7.666 7.120 6.600 6.107
16 1.187 1.106 1.028 0.954 0.882 0814 0.749 0.687
17 13.794 13.023 12.280 11.565 10.876 10.213 9.576 B8.966
18 0.896 0.845 0.796 0.748 0.702 0.658 0.615 0.574
19 18.313 17.425 16.565 15732 14.926 14.146 13.392 12.665
20 117.264 114771 112305 109.866 107.454 105.069 102.709 100.375
Qutput air 4.509 4.435 4.363 4.294 4.227 4.162 4.100 4.039
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Component Q (MW) Percent ratio '
Boiler 42.9 10.16 90.55
HPC 17.383 4.09 78.28
1PC 14.85 3.49 8734
LPC 8314 1.96 80.62
Condenser 206.8 69.8 -

LP and HP heaters 7.32 1.72 -
BFP 1.76 0.414 68.1
CWP 0.93 0.25 69
Generator 41 0.96 0.98
Piping 30.643 7.21 -
Cycle 425 100 32

oy kol Oliaeas 63,551 Sl 25 5 (65,551 VLW Jgu

&S ol S 4 cos

Component I ges (MW) Percent ratio 12
Boiler 315.39 85.66 44.5
HPC 8.79 238 87.67
IPC 10.01 272 91.08
LPC 731 1.98 82.62
Condenser 5.63 153 -

LP and HP heaters 6.51 1.77 -
BFP 0.524 0.14 90.5
cwp 0.51 013 83
Generator 4.1 1.11 0.98
Piping 9.406 2.55 -
Cycle 368.18 100 352
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1 531 1267 342484 65502 10650 157243.68
2 37526 359 316343 67416 7.52 8705.77
3 37526 359 316347 67416 98.98 114624.18
4 538.7 322 354196 73106 98.98 135296.77
s 2213 25 291338 7.4997 82.93 56551.93
6 22213 25 291338 7.4997 433 2949.96
7 30792 5.5 3079.75  7.4440 470 4061.52
& 38307 10.5 322755 7.3900 1.80 1854.92
9 45531 18.2 337207 73489 5.23 619548
10 22213 25 201338 7.4997 82.93 56551.93
116277 1.2 280079 7.5976 4.53 2445.76
12 4815 0.1 253339 7.9371 78.40 13447.11
13 4815 0.1 253330 7.9371 78.40 13447.11
14 4755 0.2 199.08 0.6720 78.40 258.34
15 27 1 113.30 0.3952 4375.00 160.59
16 37 1 155 0.5300 4375.00 6777.18
17 672 18 264.03 0.8643 78.40 855.34
18 9528 15 400,28 12523 78.40 2466.95
19 12602 24 529.40 1.5924 9.2 534.04
200 103.28 11 432,95 1.3439 13.55 498.95
21 12302 12 517.30 1.5594 91.95 5235.52
215430 53 650,83 1.8855 470 437.82
23 15330 9 646.73 1.8749 91.95 8486.77
24 16590 72 701,27 20014 106.50 11621.32
2517404 1.6 737.40 20803 12,74 1551.02
2% 20111 173 864.05 23172 106.50 18929.75
27 23623 172 102215 2.6389 106.50 25552.18
2% 21011 348 903.31 24325 7.52 137297
fuel ! ! ! i 57 361764.8
gas 150 1 ! / 220 13200
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