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Rudeshur 2000 MW Power plant at 100% load

42351
33567 5439438

4
— 33—

14.66

14.21
230.30, 556.428

1228.00
14.21| 122800
230.20] 556.428

:: 5 = P_=2175856.53 K
Heat loss
| 6 { G
)
—
08740, 21.70
2] 7 8115 543948 ji Pp|T
- i h o
Air filter @_ = Massflow [kg/s]
p = Pressure [bar]
0.8340| 21.70 T = Temperature [C]
1 < B1.15| 543.948 h = Enthalpy [kJ/kg]
P_ = Electrical Power [kW]
Alr 0.8810, 576.00
577.41] 556428
TN e b 50 0ad (gl s S ) IS
Rudeshur 2000 MW Power plant at 60% load
|
36?241420 25123 m Standard Natural Gas

r@*%é

1.12]| 1147.00

16.88| 448 290

Heat lnee

 —1

—45?

1147.00

11.12] .00
" 216.88| 448.290

P, = 14337533 k!

1 i
6 (]
Q) {2)
e
U.8720]  28.75 \”'
2 -74.03| 439.140 |
%Mr filter If-?
7
5 0.8820 2875
1 74.03| 439.140
LA /
r)._/\ Air o.arm{ 571.00
L ~489.23] 448200
T8 by ead gile el IS — ¥ IS
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Energy balance of the system

S sl 2l polie =) Joor

| o

&, = Massﬂow [ka's]

p = Pressure [bar]

T = Tamnaratura I°C1

T = Temperature ['C]

h = Enthalpy [kJ'kg]

F_ = Electrical Power [k\"

No. Name Type| Energy loss (enthalpy) | Energy loss (HHV)| Energy loss (LHWV)
[kw] [kWV] [kw]

6 |Turbine 3 449432 53 449432 53 449432 .53
2 |Air filter 10 0.00 0.00 0.00
5 |Heat loss 10 1.00 1.00 1.00
1 |Source 10 44140.55 -7150.35 164.67
7 |Stack 10 -321287.09 407831.53 339486.62
8 |Fuel source 10 45193.25 -525756.31 -474339.59
4 |Combustor 13 9248.83 -97629.31 -88016.19
3 |Compressor 29 -226729 06 -226729 06 -226729 06
7 |Pipe 0.00 0.00 0.00
Total 0.00 0.00 0.00
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Energy balance of the system

No Name Type| Energy loss (enthalpy) | Energy loss (HHV)| Energy loss (LHV)
[kW] (kW] [kwW]

6 |Turbine 3 316542.47 316542.47 316542 47
2 |Air filter 10 0.00 0.00 0.00
5 |Heat loss 10 1.00 1.00 *.00
1 |Source 10 32510.83 -12039_26 -6093.74
7 |Stack 10 -219318.30 324276.19 273136.41
8 |Fuel source 10 33134.47 -385470.97 -347883.03
4 |Combustor 13 AARA 17 -T3554 77 -G5948 46
3 |Compressor 29 -169754.66 -169754_66 -169754.66
7 IPine 000 .00 0.00
Total: 0.00 0.00 0.00

TNk e s A Ol g 5 waly plessl =Y Jsue

Systzm effiziencies, power input and output

delivered No. | Apperatus |Type| Energy Totals Exergy Totals
[k¥] (kW] [k [kw]

Absorbad 8 |Fuel source | 10 | 5638935.31 497405.62
power 562806.31 497405 62
Delivered 1 |Generator G | 217585.53 217586.53
gross powsr 217588.53 2175BE 52
ALX. power auxiliay 402,00 400.00
consumption 400.00 40000
Delivered
net power 217106.53 217786 53
Cfficiencies  gross 38,586 % 43744 %

net 38.515 % 43664 %

I8 ss Al g 3wy el Y Jguer

System efficiencies, power input and output

delivered MNo. | Apparatus |Type  Energy Totals Exergy Totals
(kW] (kW] (kW] (kW]

Abscrbed 8 |Fuel source 10 | 413433.59 364127.12
power 413433.59 364127.12
Delivered 1 |Generator G | 143375.33 143375.33
gross power 143375.33 143375.33
Aux. power generator 400.00 400.00
consumption 400.00 400.00
Delivered
net power 142975.33 142975.33
Efficiencies |gross 34.679 % 38375 %

net 34,582 % 39.265 %

DS 59y 003 et bl 55 (55,551 5 5550 sl pliyz alne @l -0 Jgor

Energy and exergy flows for all sipes (subsequently inlet and outlet)

Pipe| Total Energy flow| Therm Mec. Energy flow Chemical ensrgy| Total Exergy flow | Therm.Mec. Exergy flow | Chemizal exergy
no. kW) (kv kW W] [k [kw]
1 7150.35 7150.35 0.00 -152.64 -260.71 10707
7150.35 7150.35 -152.64 -260.71
2 7150.35 7150.35 0.00 -679.68 -786.75 10707
7150.35 7150.35 -679.68 -786.75
3 233879.42 23387942 0.00 213934.31 21382723 10707
233879.42 233879.42 213934.31 213827.23
4 857265.06 857265.06 0.00 626552.38 618847.44 770591
857265.06 857265.06 626552.38 518847.44
5 857264.06 857264.06 0.00 626552.56 618846.62 770591
857264.06 857264.068 626552.56 £518846.62
6 40783°.53 407831.53 0.00 158956.19 151250.28 770591
407837.53 407831.53 15895€6.19 151250.28
¥ 525756.31 o488 525661.44 497405.62 5443.50 49196212
525756.31 94.88 496568.97 4606.54
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Energy and exergy flows for all pipes (subsequently inlet and outlet)
Pipe| Toal Energy flow| Therm.Mec. Energy flew| Chemical energy| Total Exergy flow| Therm.Mec. Exergy flow | Chemical exergy
no. [kW] (kW] kW [kW] kW]
1 12030 26 12030 25 .00 -4830.50 -4914 .81 8431
12039.26 12039.23 -4830.50 -4914.81
2 12039.26 1203925 C.00 -5246.08 -5330.37 84.31
12030.26 1203025 -5246.06 5330.37
3 1581793.91 181793.91 C.00 153439.77 153355.45 84.31
181793.91 181793.91 153430.77 153355.45
4 G40819.62 640015.62 C.00 454607.00 44537197 5235.90
| 640819.62 640816.62 | 454507.88 44837197 N
5 640818.62 640818.62 C.00 454507.06 449371.°6 5235.00 |
640818.62 640818.62 454507 .06 449371.°6
g 32427619 32427613 C.00 124036.92 118801.02 5235.90
324276.19 324276.13 124036.92 118801.02
7 3B5470.97 190.55 38528041 38412712 374559 360381.53
385470.97 180.58 383241.31 2859.78

T e 5 835551 5T 51 Jl s =Y sl

Exergy transmitted from the system, exergy losses and efficiencies

No. Name ]Type Exergy transmitted from system [kW] Rel. Ex. Loss | Func. Exergy eff. [ Univ. Exergy eff.
Total Power/Heat Losses [%a] [%] [ [%]

6 | Turbine 3| 46759638 | 44898309 1861328 aT4 96.02 97.03
2 [Air filter [ 10 526.04 0.00 526.04 011 [ 44239
5 |Heat loss | 10 0.80 0.00 0.80 0.00 [ 100.00
4 |Combustor | 13 £3040 01 0.00 43040 01 16.88 8267 | 8818
3 |Compressor | 20| -21461398 | -226056.03 12342.05 248 94.56 | 94.55
7 [Pipe | 836.63 836.63 0.17 |

Medium to/from env. | [
1 |Source | 10 153 64 0.00 15364 003 [
7 | Stack | 10| 15895619 000 | 158956.19 31.96 |
8 |Fuel source | 10| -49740562 | -40740562 0.00 0.00 |

Totai- | 002 | -27537856 | 275378.55 5536 |

18+ 558 5,551 301 3 ol ol oA Jpor

Exergy transmitted from the system, exergy losses and efficiencies

Nao. Name Type Exergy transmitted from system [kW] Rel. Ex. Loss | Func. Exergy eff. | Univ. Exergy eff.
Total Power/Heat Losses [%]) (%] %)
6 |Turbine 3| 33057012 | 31622504 14344 19 3.04 45 66 06 84
2 | Air filter 10 415 56 0.00 41556 0.11 108.60
5 |Heat loss 10 0.80 0.00 0.80 0.00 100.00
4 |Combustor 13 62073.20 0.00 62073.20 17.05 82.53 87.99
3 |Compressor 29 | -158685.81 | -169924.56 11238.75 3.09 93,39 93.18
7 |Pipe 885 81 88581 0.24
Medium to/from anv
1 |Source 10 4830.50 0.00 483050 133
7 |Stack 10 124036.92 0.00 | 124036.92 3406
8 |Fuel source 10 | -364127.12 | -364127.12 0.00 0.00
Total: £.02 | -217825.75 21782573 50.82

18 5 TN b g9 50 55 5 65,55 LT polie amlie - o

Exergy Loss, Efficiency in each load

Function Exergy

Name Energy Loss % Exergy Loss % Efficiency %
Load % 100% 60% 100% 60% 100% 60%
Combustor 0.84% 0.88% | 16.88% | 17.05% | 82.67% 82.53%

Stack 29.31% | 28.18% | 31.96% | 34.06%

Compressor 20.68% | 21.85 2.48% 3.09 94.56% 93.39%
Turbine 41% 40.67% | 3.74% 3.94% 96.02% 95.66%
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