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Propane 1.77 2163190
i-butane 0.33 2818930
n- butane 0.39 2818930
i-pentane 0.14 3477050
n- pentane 0.10 3477050
Hexane 0.07 4134590
Carbon dioxide 0.1 20140
Nitrogen 4.7 720
Total 100 874870
Exfuel =

8.057Kg/s [874870]Kj/ Kg mole
18.29 Kg/Kg mole

=385392.4KW =385.39MW
6551 ko ool (ISe (5 (sl 09O Sns Sl oo
7o S lE) (2e ke S5 4 65955
Jas ool (peo () SS5,55T 005l g el (53155
4 005l 90 (pl el apbe HI5 4 (69,5 LS g (53,55

n, = —V.V”e‘ (Vo-Y)
Efue/
n, = —.W"“’ (\#-Y)
Ex fuel

b Ll 55 o st S (Saalyge s S
B ebilS Co g g ol Sl 4z 0 YY) sles
=955l 5 Ll a o el 53 4y p3Y Lol ool a2 S
ALl e g 0l o o G5 A abais )by 5 o ol
ASME o ,lastiwl bl jLou asly 1o 098 (9,5 9
a8 Jaad] V) Lid 5 (F)°C) Lap e clos PTC4-2

Sl 00 4\.._‘3;

Sl er Sy S gilw 4 V-
Sl e v oS 5 IS o9 5 sl S5 0590 anlllas

ol 6o ,Slee Slasio aS el 43S sl

Cw! OAA] Y-\ Jsd.>

b Lli s oS 5 IS 69 ,Slas Slasein Y- Joox

>l | andlho 8,90 0l g i (o Yo Glasie
4/Y0 KW) sodss olgs
IXYNNY Ry
= ‘-b) 6}l§ 6[2»19
Y.V (Kj/KW) Heat Raet
Y (°C) lzs koo

S 2L Gl

YU glos Srals -l

5 oS & (69959 Slgp 4y Cugb, 3945 pas
HEPP PN

b (5,138 ale s ais 30

Y )l anje

YL 5k o 90 sl

JE hey -Y

Ll b a5 alpatnnms sl o)l sl (50 4yl b1 &,
B aly sl ogl alal, b 6550 i ol majlo B e
8 el La) ol (oo 65,551 9590 50 (g mn 0
cle 4 anld S by @51 @olaie ez o
Eyome 4T ;0 9 39) (o0 O 5l S pdl iS5l g2y
Gsbee adsl (65,551 b anld ol b sles,sS]
cliSik e ol g adsl (65,551 e WS 5 Cns
Loanlp oG 65,550 5T D aal o anls 6 pdt
pll Colild 5l lade a> a5 wes o lid et S
Byan s b anld Ol bag (93955 65,551 L L8
Sl Sos Sl 4 b i, Gl el oad
Sy d |y anlllas 3550 wies 50l L (50 v il
2z 5l B8 e ST 0T 2 opdle s (e i (S
S5z 55,551 Ul sl eud JSs il s>
Ol O szl G |y s (IS il Sl S5l e
P S M gl 4 &5 S e patiie g o3l
5 bl 381 IVl ls (IS 6086 Sl ol
ol Ko 5w 5 aleard 65,551 T e Sy Col aidge
@ borye 63,551 dllis ool o adl (oo (So3d (65,51
Sy cosload (58 2l oleerd la adlse
A0 m bt Slss a5 6)l5e 50 plend
ol 00 428§

bl SE g plerd (6551 4 barpe Sl
Lylos jo dsllae 5550 89,00 (538 axly jo colazwl 550
Ivlewt sasl VY Joaz jo ok

solawl 3,90 Gx.,u.!a)lf u?}w u’_sLuo.:.w Lg)))ﬂ \_\JS»

Component | %mole | 1(Kj/ Kgmole)
Methane 87.6 836510
Ethane 4.8 1504360
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Fuel phase
LHY @ 250C
HHY @ 25C

Fuel Supply Temperature
Taokal LHY + Sensible Heat @ 15C
Fuel enthalpy referenced to 0OC

Yolumetric LHY @ 25C
Yolumetric HHY @ 25C

{scrm: M3 @ 25 C &1 akm)

Molecular Weight:

= Gas
= 45807 kJ/kg
= 50672 kJ/ka
=15C
= 457388 kJ/kg
= 50835 kJ/kg

= 34251 [kIfscm]
= 37889 [k/scm]

=18.29
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GT PRO 17.0.2 mehdizade Net Power 291432 kW
LHV Heat Rate 7672 kJ/kWh

09p
31T 1X SIE701D 375.5m 2XGT 75.43 %N2
12 %RH 14.34 %02
0.93 b
368.7 m ST 3.048 %CO2
1022 m elev. 1056p 99746 kW B 6.282 %H20
- 362T — 0.9068 %Ar
0.89p
NT
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98230 kW
QOM NAT.GAS 6.779 m
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plbar], TC], M[kg/s], Steam Properties: Thermoflow - STQUIK
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GT MASTER 17.0.2 mehdizade Net Power 317105 kW
LHV Heat Rate 7695 kJ/kWh
09p
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3857 m 22933? 3.143 %CO2
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Net Power 321422 kW

LHV Heat Rate 7764 kJ/kWh

09p
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3051 m Eis 3.165 %CO2
1133p 10.88 p 116524 kW 205.4 M 6.891 %H20
3327 f— 0.9021 %Ar
96307 kW
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62T 4727
1178 M 9123 M
1237, 3.586 p
140 T
oo |2
88 |3
38 |o
=z |z @
S
©
1 4
045M : =
3
55p168TOM \Z -
N IS
o GT Chiller 24M S 61T
= 3.447p 4
= 138 T @
9.715 M
H []GSC
62T
—1 — = = = = = e —
LTE LPB [ HPE1 IPB IPS1 HPE2 HPB1 HPSO Fﬁ FW
129 T _,—I_’— 520 T
8054 M 8054 M
-— -
1300 mhakg | 3586 3.586 p 7.108 p 94.91p 7.108 p 5875p 87.48p 87.48p 85.88p 8263p 2474 m3kg
1054.5mh3/s 123 T 140T 161T 160 T 166 T 195 T 207 T 301 T 377T  475T 1992.5 mA3/s
117.8 M 3.969 M 2611 M 9123 M 26.11M 26.11M 9123 M 9123 M 91.23M 91.23M
165 165 174 174 177 177 185 185 248 248 251 251 318 318 462 462 493 520

plbar], T[C], Mikg/s], Steam Properties: Thermoflow - STQUIK
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Increased Power Production
& 317105 — 289457 = 27648KW

Increased Fuel Consumption
7399 % 2 - 6.778 x 2 = 1242kg/s

Saving with Subsidy
a0 1,198 x 10°Rial /Hour = 594.53 « 10°Rial /Vear

Suving with out Sulbsidy
& 17.99 x 10°Rial /Hour = 8.92 x 10°Rial/Year
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Oly o LS, glilan Yo £V sgu> S g sl p

S 3b Gloy Sae dalsl joail o gades lg i3l
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Investment Cost = 27648 x 60%
= 1658880% = 16.58 x 10"Riul

Pay Baclkwith Subsidy
= 16.58 x 10° /594.53 x 10° = 27.9years

Pay Back with out Subsidy
= 16.58 x 10°/8.92 x 10° = 1.86years
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Remark v::g goel:t With Fogger

mbient Temp.(°C) 31 31
Relative Humidity% 12 12
Comp. Inlet RH% 12 90.06
Comp. Inlet Temp.(°C) 31 14.42
Plant Gross Power (Kw) 289457 317105
GT Gross Power(Kw) (Per GT) 99701 112639
Plant Heat Rate (Kj/Kwh) 7520 7508
Plant Efficiency% 47.87 47.95
GT Heat Rate (Kj/Kwh) 11210 10832
GT Efficiency% 32.11 33.23
Fuel Flow (Kg/s) 6.778 7.399

ater Flow (Kg/s) (per GT) 0 2.63
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Reference: 1.013 bar, 25 C, water as vapor.
PLANT EXERGY ANALYSIS
Remark Unit [V Ol \wiih fog
fog
Exergy In kW | 508244 | 567131
Fuel exergy kKW | 625192 | 684451
Ambient air exergy kW -7681 -8057
Condenser cooling air in kW | -109266 | -109264
Exergy Out kW | 197946 | 228107
Net electric output kW | 288403 | 317105
Condenser cooling air out kW | -97675 -96982
Exergy of heat rejection Q1 kW 3772 3515
Stack gas exergy kW 3445 4469
2EELEED . (21.0025902) (gg%%%;t)

@obadl- 28 sledadnd gl amslio -0
29 5205 (69939 SR (i bo s (g Lot
e golail g (8 sldelow @l 5l Jol> soinex

O 2 01 556 5 g yeeS 45 (59959 Slep iale yus s,
2 =S 5 S 5 655 slaasly Gleadly g gadgs

el 00l AMS V=Y Jgu

[Flecil S5 s S slo 3 Shes
g S ogn Jled cdl> o (65,551 wlaly annlie gl
S35 sbazly 5 (S 5 SSem sl S (o9 JUub
Slaly S pw 090 Jid g ol o 3l oo aladons 4
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Bgd (o oS P S 65,55
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GAS TURBINE EXERGY ANALYSIS (each of 2 GT's)

Remark unit| With 0utl it fog
fog

Exergy In kW | 308311 | 337707
GT fuel exergy @ combustor KW | 312596 | 342226
Air exergy @ compressor inlet | kW | -4285 -4518

Exergy Out kW | 185047 | 201328
GT electric output kW] 99218 | 112639
GT exhaust exergy kW 83943 | 86931
Exergy of heat rejection Q1 kW] 1886.1 | 1757.4

123264 | 136380
(39.98%)|(40.38%)

GT combustor exergy loss kW | 101668 | 112802
GT comp.& turbine exergy loss | kW | 19343 | 21162
Mechanical/electrical/gear loss | kW | 2253 | 2415.7

* Air starts at compressor inlet and fuel at combustor.

Exergy Loss kW
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2 | 284 | 8920 |594.53 S inpas
18.94 3323 | 47.95 |112639| 317105 | 4=
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