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. Feed Water Economizer (FWECON)

2 . Intermediate Pressure Economizer (IPECON)

3. High Pressure 1st, 2nd Economizer (HPTECON, HP2ECON)
4 . Deaerator Evaporator (DEEVAP)

5 . Intermediate Evaporator (IPEVAP)

6 . High Pressure Evaporator (HPEVAP)

7 . IP Superheater

8 . HP Low Temp. Superheater

9 . HP High Temp. Superheater

10 . Desuperheater
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1. Condensate Reciver Tank
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1. Condensate pump

2 .Deaerator
3 . Feed Water Pump
4 . Closed Circuit Cooling Water System
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1. lon Exchanger

. Clarifier

. Gravity Filters

. Filtered Water Clearwell

. Cartridge

. Chemical feed Systems

. R.0. Chemical dosing systems
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HPEVAP 44.54 2749.4 1309.6 64128.69 64343.34 503.26 330.21 314.4
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HP Pinch Point = Tg3-Ts = 314.4-300.2 = 14.2°C

HP Approach Point = Ts-T2eco = 300.2-294.3 = 5.9°C

IP Pinch Point = 174.3-167.5 = 6.55°C
IP Approach Point = 167.75-161 = 6.75°C
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HeatAbsorbedbyworkingfluids
00100% ad
Heatingasturbineexhaustgas[iheatin

Mgi Cagz 1 Oyly> BLiL Yoy @ (639)9 ©T @ 63 031> (65l « (529)> Jado (55!

Heatabsorbedbyworkingfluidsgm&weJhiesn Om&wreJhrpst =m&rw [Jhrw

Heatabsorbedbyworkingfluids 011.5902842.51044.54003363.26-56.130273.44
Kj

0167396.1
Sec

L_)T )l.;k.) L,.AJLU' ).AJ HFeedwatel'9 HStealM g Cawl LsA.dsJ L_)T )l.;k.) GR)2 (22 )iJLu mastedm 45

o3laiwl b g )l g ©T (LSuolindge)s klyi 4y d>g3 b a5 awl Hagy 4 (63959 ©T 9 (g3Jgs
Gl e wlze (0B )0 J9as 5l

| 292 393 (555l Jelis pol> o898 &)l bl sloyher 4 (5399 (55!
Heatingasturbineexhaustgasm&riuecas Jhrivecas(atTrivecas)

Kj Kj Kg
0373.33 0576.7 0215299.4

Sec Kg Sec
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1. Heat Recovery Steam Generator
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RhU s ol )5 )ly> 8L Hhigr (Sleaz9)> 9 (539)9 (Saoliadgeyd wleMbl W1 Jga>

©b,by
h-ToS Properties S h P m& T
Name bar Kj/Kg Kj/Kg.K Kj/Kg Kg/Sec °C
56.13 65 16.2 273.44 0.8927 2.0592 (3;39)9._3T

G20y (695 HLid Hla WO VA YT PAERO) 808 VEPAVE (,29)5 bawgie Hlidd )l
€608 €A ALY PWTIWPT VY IPREAY

373.33 532 0.9226 576.7 1.161 223.756 (53959 393

373.33 127 0.8961 128.1 0.423 -0.492 29> 39>

s )b bl Hhgr 1 (639)9 (S35 (5551 s

E&xinletriuecas 1373.33KgN(576.7-304.1501.161)083.47MW
Sec

E&Xoutletriuecas 1373.33Kg0(128.1-304.1500.423)Kj0-0.207MW
Kg Sec

AT (5o @ oy YK @ )y <LL gy (she (65,51 oYL

(639)9 SIS = 5292 GHS1 + ER1L cwisS;L
&[]

E&xipwater DE&XHPWater DE&XFWEconomizaer DE&XDEAEVAPIn DE&XInIetFueIGaS

In

- E&xpeaevapout —E&XoutletFuelGas —[0&xIpsteam -[J&xXHpsteam -[J&XFwEconomizaer
Out

Exipwater 111.59Kg0(592.32-273.1501.739)Kj 01.36MW
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E&xnpwater [144.54KgM1(598.41-273.1501.73)Kj 05.606 MW
Kg Sec
E&Xrweconomizaer [156.13Kg(273.44-273.1500.8927)Kj 01.66MW
Kg Sec

E&xpeaevar —E&xpeaevar [11.86[0(2143.38-273.1505.184)01.35MW

In Out

Expsteam [111.59Kg1(2842.51-273.1506.9087)Kj 011.073MW

&

Kg Sec
E&xrpsieam [44.54Kg0(3363.26-273.1506.6724)Kj 068.622MW

Kg Sec
E&xFweconomizaer

0056.13Kg0(517.53-273.1501.559)Kj 05.146MW
Kg Sec ou
ot
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1&01.36[05.606001.66[183.47-1.35-11.073-68.622-5.146-(-0.207)06.1T1TMW

L Caibgd lgT (50 o) D90 @) bbb yligy (g (93 K9IB) (55)ST ples

|:|II |:||:|Steam |:|( Steam —|:|Water)|:|1 00%
Ex Ex m&

M &FlueGas 0 EXinleFuelGas

44.54001334.97011.590742.174-56.1302.0592
e

00100067945.730100081.34%
83534.83 373.33x[1223.756)

B0 el 3)Slae Jal=s g (65551 9 (g5l LT 0¥

9 42k ) Bl b )3 53 )L 09T 29)> 9 (699)9 I Saeliadgeyd kol

(65 031831 (559 5> )Ly 09,05 (51293139095 ks Cag 55 )90 wleMbl & Joa

Temp. Pressure Flow Enthalpy Entropy Quality
- Ki/Kg Kj/Kg.K bar Kg/Sec No. Description °C

1 HP Inlet Steam 482 76.9 89.0 3358.67 6.69

2 IPInletSteam 193 5.5 23.0 2838.0 6.98

3 Discharge Steam 64.5 0.245 112.0 2372.62 7.114 0.896
4 Generator Output Active Power (KW) =98200

) om)98 (§5l Bjlge 1-0-V
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(4-1)
Wrurbin JM&inletHpsteam [JNinletHPsteam [JM&inletiPSteam [JNinletiPsteam =M &Dischargesteam [JNbischargesteam

Wrubin 189Kg 03358.7K]j 023Kg [02838.1Kj-(89023)K]j 02372.62K]|
Kg Kg Kg Sec Kg Sec
Wrurbin 198464.86Kj 198464.86KW

Sec
00
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98200

00100099.73% Oenerator =
98464.86

B0 95 Sag il ledly dwlse . Y-0-1
h om93 ledh) leT (0 529> 9 (639)9 (SlWlw (Saeliadgeys bolydb ()39) pasuire L
..))S dwl>o

[P]53)5 (o dunlonn j alaly 51 gagye5 Spgyjal plossly
(5-1)

DlsentropicTurbin |:|

M &ainlet HPSteamDhInIetHPSteam Dm&lnlet IPSteamDhInIethSteam —M&Disch eSteam DhDisch eSteam

100 arg arg
M &ainlet HPSteamDhInIetHPSteam Dm&lnlet IPSteamDhInIethSteam —M&Disch eSteam DhlsenDisch eSteam
. arg arg
Kj Kj Kj Kg Kj 000g
089 [03358.7 023 [02838.1 -112 [02372.62 000100
Kg Kg Kg Sec Kg Sec
Kj Kg K Kg K Kg K] Kg
89 [03358.7 023 [2838.1 (89 [2229.32 023 [2327.24 )
Kg Sec Kg Sec Kg Sec Kg Sec
98464.86 100 87.71%
aooan a

112259.63

B0 (53 093 B Hledil) dusloe V-0-¥
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W
[l [IZD& az&
Exi—0EXe

AL sl Sioled 2y%e Aolg U wa Aol a5 Cusls azgs b aasly ¢l > il

W
ll DZD& aZ&
Exi —0EXxe
98464.86KW
On 00

M&inlet HPSteam( ] E XinletHPsteam I:lm&lnlet IPSteam(] EXintetipsteam =M &pisch  esteam DEXIsenDisch eSteam
. arg arg
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98464.86KW

0
8901(3358.7-273.15016.69)1230(2838.1-273.15016.98)-11201(2372.62-273.1507.114)

11[189.82%

B 0w9S (65351 4jlge 2-0-¥
AL (50 1) ©)90 O )95 (sl (5551 Gjlge
& _&
I0D Exi - Exe ~Wa

| 089(3358.7-273.15016.69)01230(2838.1-273.15[16.98)

Kj
-1120(2372.62-273.1507.114)-98464.860011151.74
Sec

ACC >)Slac Jul=s -V

0-¥Jgd = )3 b )L > (R s kyluoy> ACC 3)Slac Judod (gl jLo 390 wilelbl

. Cawl 630 ajl)l

QL L RHB cuws kol )5 ACC (sleaz9y> 9 (639)9 GSolindgeys wlelbl 0¥ Jgao

h-TS Properties S h P T m
Name bar Kj/Kg Kj/Kg.K sz/Kg Kg/Sec °C
WP g0 o YE0 PEVYAY Ve erder ((X=0AT)639)9 )l
112 64.5 0.245 270.072 0.8876 27.62 ( x=0) =292 )
31 0.892 - - - b byl
Fan Power Consumption = 2610KW lgié Spae (SiSl (55p

yowilass Effectiveness (€) auwlowo 1-1-¥
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Q
S
Qmax

0392 39290 (38 1A Lauwg’ b syl (glo® by 95l 2 03 W3le (sleyS Q T 55 &S

4 ax9ibg

;1 Cawdylie « Cuwl 8393 yau0 G plyid 5> (Sl OT (3 il

Heat Transfer to Cooling Watel'Dm&lnletSteamDhlnletSteam—m&OutletSteamDhOutIetSteam
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Qcondense[1112Kg(2372.62-270.072)Kj 01235487 .8K|
Sec Kg Sec

QmaxDm&Steam(hlnIetSteam —hOutIet(atT ))

min

AL (50 umo (glod TmiN &S

Qmax[1112Kg(2372.62-129.932)Kj 0251181.06K]

Sec Kg Sec
: UT)') as
235487.8 Q
000.9375 SENEENN

Qmax 251181.06

335 (50 dwlxo 3 )90 @ HeuBIAIS (5524 CUS;L
ASsystem[1(0.8879-7.11438)Kj [-6.226K]
Kg.C Kg.C
A

000002372.62-129.932007.374
KngC 304.15 TQ SSurrounding

Sgeneration DASSystem DASSurrounding D7374—6226|:|1 A 48 Kj
Kg.C

|&|:|m&|:|T|:|Sgeneration 011 ZKg |:|3041 5K0O1.1 48Kj D39094MW
KgK Sec 0
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05908.4Kj 05.9TMW
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Quantity

Parameter Unit Design Perfotresmtance

65 - Temperature/Max.Temp °C
981 990 Kg/m3 Density
411 600 Capacity/min Capacity m3/hr

164.26 162 m Rated delivery head
15.95 15.73 barg Differential Pressure

280 337 KW Pump Input

e e Cawd 4 pj aol) 51 =hb Ja_)l).w ) owlais glo o Jdloyignl yHlessl)

OwOHydraulic power 0Q(P2-P1)
Powerconsumption P

i 5292 T 9 (639)9 ©T )Lid YP 9 1P g aay (639)9 T zazxm (25 Q alayly al )5 &5

hr m3
(O 00(2-1)01000600hr  36100Sec (1573000) 0100077.79%
Pa 0o 0o QP P
337000W P

337
= =hb kol b ) (wlasS (lo caay j93g90 Hlodil) ¢ Cuwl )5S 4y 5V
- - X1o0o=A%/A%
375
AL (50
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Hoo00000n0
00100065.03% 3600 O0n=002 »Hx000=
Sec hr QP-0O
280000W P

2l oo Cawnd 4 pj abyl) 5l ey Spgy 05l el

Ois Oh2is —h10100
h2-h
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1. Performance Test

o


http://www.poweren.ir/

D
POWEREN.IR

PowerEn.ir

e 0= (RO el )3 e (29)> 9 (639)9 b Selindge)s bolyi
Pab,Lple

. Gl 60 &l V-Y Jgaz>

QL )L 9 (PHB Cuwnd > SIS (b ey (529)5 9 (639)9 Jlw Blasuive V-V Jgio

Quantity Unit Parameter
0.24500 bar Pressure
64.50 °C Temperature
980.79 Kg/ms Input Density
270.022 Kj/Kg Enthalpy
0.887456 Kj/Kg.K Entropy
16.20 bar Pressure
65.00 °C Temperature
981.22 Kg/ms Density
273.438 Kj/Kg Output Enthalpy
Isentropic Enthalpy 271.648 Kj/Kg
0.892752 Kj/Kg.K Entropy
112 Kg/Sec Capacity

1L Gl ply (HB Cund kol jd Gulais ey Sagyiil ledsl)

Ois Oh2is ~h1010001120(271.648-270.022)0100065.04%
280 h2-01

(V.Y b&§|9)154.) Y@ \)‘l),gi,g wﬁ)b)lsw.uu)w 4 30 ey p9d Ug.)ls Ol.oAjl)

E&x —E&x
10100 g =000
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11200(273.438-273.1500.8927)-(270.022-273.1500.88746)0100 78.77%
taooo 280 =

D 9?.,0)15 wl) Lg)))fl ajlgo owlass el ) Lg)J.L)lJ pqu)b dw o (;gl).g

&
E&x1OWr[E&X20I& =0001&OWe —(E&x2—Ex1)

1&0280-11200(273.438-273.1500.8927)-(270.022-273.1500.0.8875)0059.43KW
1
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0385 OT Gaay 3)Slac Jul=x 9 (65551 9 (53 LT AW

Ydoaz o g?gl)lS G b3y )3 @il Ol Slerar 3Sloc Jul=s sy )k )90 OleMbl
. Cawl 8301 A
2hl cuws b_)l)w JRX:SRCx) ol Sloro Olasuio AV Jgio>

Parameter Quantity Unit

Temperature 139.85 °C

3.6 bar Pressure
Input Capacity 56.13 Kg/Sec

Enthalpy 588.515 Kj/Kg

1.738 Kj/Kg.C Entropy
32.5 bar Pressure
Capacity 11.59 Kg/Sec

927.43 Kg/ma3 IP Density

592.32 Kj/Kg Output Enthalpy
1.7393 Kj/Kg.C Entropy
125.6 bar Pressure
Capacity 44.54 Kg/Sec

598.41 Kj/Kg HP Enthalpy

1.73 Kj/Kg.C Output Entropy
932.35 Kg/ms Density

Motor Rated Output 1100 KW

KW - Pump Input

s boly b )3 (8)a0 §)= 0392 U 9 ey H9ise (sl JoydTe plesily o8 b
33)5 (50 dawlo i Oy U QLT OT o Cuy Jloyigil (lealy 3)S)LS

0w OHydraulic power O0Q(P2-P1) (5-4)
We Powerconsumption
44 .54
Ow00(2 1)01000932.35(12560(1130600)0.991)217..5493(3250360)0100
000000- 0-0000 ad QP-[

O00OKW WP
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44.54(598.41-273.101.73)011.59(592.32-273.101.739)-56.13(588.51-273.101.738)

0
(0.901100)

058.39%
D Q?o)lS @l L_g)))fl ajlgo EERT-3) g:)T el )d Lg).).)..:b LAMS)L) dwlxo (‘_.gl)g

&
E&x1OWr[E&X20I&  =0001&OWe —(E&x2—Ex1)
1&0990-

044.54(598.41-273.101.73)011.59(592.32-273.101.739)-56.13(588.51-273.1(]
1.738)0
0411.96KW

a5 3)90 059505, azlg (551 9 (5531 jIUT .41

)90 (=4S)5 JSam 6395 L a=lg (65,551 9 (65 djlge (u)ljS I Cramd ol 5>
plos] oL Suible a2)3P) buse (5lod 9 4L )L bolyd )3 (LS cund OleMbl ulwly b

lod ks )3 ol oBgys jln 32y (65)551 9 (55l Wjlge (ghe Lo 390 leVbl
-Gl 0 &)l &V S )5 b )b g 1Sl 4z ) by =e (glg o

6891 )50 3=lg (6l Gjlge \-4-V

il 455l9e )3 8LS9) jliu amly alitne (slediin )d (529)> 9 (639)9 (Sl Sby=
HBw azlg ) D990 (SLQJL))D U0 ol 53 L sl 0303)5 duwlxe Gug=i y & 4 bg e
Gl 004 Al Ly 4 )3 39290 (65l (yljae olhao @ 6159):53
Oyl <Ll Hlagr 43 (639)9 393 (55!
E&mietrivecss [1373.33Kg 0576.7Kj 0215.3MW
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Kg Sec
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Components  %moledd0(Kj/Kgmole)

20140 Carbon dioxide 3.01

11710 6.15 Water
720 75.51 Nitrogen

3970 14.43 Oxygen
11690 0.9 Argon
2548.132 100 Total

€Xcflhuegasout |:|25481 32KJ/Kng|eD2856 Kg D8922Kj/Kg
Kgmole

IntletfluegasfromgasturbineenergytoHRSGE&Xinletriuecas

E&Xnietriuecas 1373.33Kg0(576.7-30401.61089.22)Kj 0116.85MW
Kg Sec

L Oyl 8L Hhg 5 529)2 393 (65531
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E&Xoutletriuesas [1373.33Kg(128.1-30400.423[089.22)Kj 0132.12MW
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&

Kg Sec
t Oyhe bbb Hhgs (59)9 L§99 HWd yauno (5));|

E&xnpwater 144.54Kg(598.41-273.1501.73)Kj 05.606 MW
Kg Sec
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Kg Sec .
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0056.13Kgn(517.53-273.1501.559)Kj 05.146MW
&

Kg Sec out
D)9l 03S yuid I 529> (65)5S)
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P ) CBL;L gy 53 (63485 bawgio )Lid y i yuue buws (,29)5 (5555
Exipsieam [11.59KgI(2842.51-273.1506.9087)K] 011.073MW
&
Kg Sec
P e CBL;L Hlagy 53 (53485 (695 )L )y paume awgS (295 (5555
E&xvpsteam [144.54Kg(3363.26-273.1506.6724)Kj [68.622MW
Kg Sec
D bawgile b )0 yuume bawgs )l ()95 4 (539)9 (5555

EXIPSteamtoTurbine |:|23Kg|:|(28381 _2731 5D698)Kj D21 42MW
&

Kg Sec
(598 )Uid )50 yauune gl )l ()95 0 (639)9 (5555

EXHPSteamtoTurbine |:|89 Kgl:l(33587_2731 5D669)Kj D1 3629 MW
&
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Kg Sec Kg Sec
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Kg.C
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4293 b 9 639 39290 (48 1A Lawg3 0345 Szl (Gle® (L= 9 )0 o o3 ddle (65);S

=) Sl O
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&
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P olaS ey 529y QIS e jl 529y ()53
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5 390 859,5 (115)3 JSaw Heat Rate g loaily duwloo 1ot

JSaw () cund loj )> 659y Heat Rate g plodsly pausi (gl jLs 390 wleMbl
L Gl 60 &1 o Jgam 53 689,85 Sy

2hb cuwd (loj ol§9):,3 oy el (gl Lo 5)90 Wlelbl No-V Jgax>

Value Unit Discription

0.89521 bar Ambient air pressure

19 °C Ambient air temperature

Natural Gas - Type of fuel
Btu/Ib(Kj/Kg) LHV of fuel
19590(45566.3)

112.128 MW GT3 power output

26870 Kg/hr GT3 fuel flow
111.262 MW GT4 power output

26114 Kg/hr GT4 fuel flow
100.64 MW Steam Turbogenerator power output
2213 KW  Auxiliary consumption of ACC

375 KW Condensate pump power consumption

1100 KW  Feed Water pump power consumption

b Cwl ply pols 659y Lg)lf soa=lg Heat Rate 9 (Lol

PowerProduction

00100 000
Energylnput

112128KW

00100032.97% -
7.464Kg/S045566.3Kj/Kg
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a

HeatratenBTUOOO3412.1403412.14010349.23BTU
KWh 0000000.3297 KWh

g

HeatrategKCalQOn859.84[1859.84[02607.95KCal
KWh 0O00000.3297 KWh

111262KW

00100033.66% e
7.254Kg/S045566.3Kj/Kg

Yo
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1L ol pl GBS 53 (02 390 089y (0S5 JSaw pAIBL Glonil,

(11212801112620100640)KW

|:||:|1 00|:|4832°/0 |:||:|ombineCycIe =
(7.46407.254)Kg/S045566.3Kj/Kg

b el ol 0958 ol G5y JSaw Rl (Lol
(11212801112620100640-2.213-1.1-0.375)KW

|:||:|1 00|:|4831 6% DDombineCycle =
(7.46407.254)Kg/S045566.3Kj/Kg

3 yols 089, Sy JSuw g Lg)lf a=>lg Heat Rate g (lodil) duwlxs I Jool=> gl
. Gl 0361 -V Jgaz 53 659y (3h)S Cws bayly 4

G Iyl )3 Y5 3)90 889y (1S)5 JSaw 9 (555 slea=lg Heat Rate g ¢lossly Y Jgam

Efficiency Heat Rate
BTU/KWh % Discription
Kcal/KWh
32.97 10349.23 Gas Power Plant (GT3)
2607.95
33.66 10137.08 Gas Power Plant (GT4)
2554.49

Combine Cycle Power Plant 48.32 7061.55 1779.47

5 3)90 69,05 (15)5 JSaww (65,351 Loy damwloeo MY


http://www.poweren.ir/

D
POWEREN.IR

PowerEn.ir

LS9 (639)9
:.).))f P duwlo yj Oygo 1 Cwl 31
ProducedPower
O O0000&
EXfueI
112.128
00100031.4% U00eT3)=

7.464Kgs[1(874870KjKgmole[]18.29KgKgmole)

111.262

00100032.07% O00weTa)-
7.254Kgs[1(874870KjKgmole[]18.29KgKgmole)

112.1280111.2620100.64

00100032.07% 0 -
(7.464017.254)Kgs(874870KjKgmole18.29KgKgmole)
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