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1- Yttria Stabilized Zirconia
2- Low Pressure Plasma Spraying
3- Air Plasma Spraying
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1- Dye Penetration Test.
2- Roughness Test.

3- Image Analyzer.

4- Porosity.

5- Diffusion.
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1- Low Pressure Plasma Spraying.
2- Air Plasma Spraying.
3- Thermal Spray.
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C.H, + [m +%)02 =mCo, + 12’-320
Fuel Fuel
P — O; Required CO, 0, N; H,0
CH, 88.4% | 2x88.4%=176.8% | 1x88.4% =88.4% 2x88.4%
C,He 4.1% %x 41% = 14.35% 2x4.1% =8.2% 3x4.1%
CsHs 125% | 5x1.25%=6.25% | 3x1.25% =3.75% 4x1.25%
i=C4Hio 024% | 6.5%0.24%=1.56% | 4x0.24%=0.96% 5%0.24%
n=C4Hio 031% | 6.5%0.31%=2.01% | 4x0.31%=124% 5%0.31%
i=CsHy; 0.11% | 8x0.11%=0.88% | 5x0.11%=0.55% 6x0.11%
n=CsHy, 0.07% | 8x0.07%=0.56% | 5x0.07%=0.35% 6x0.07%
CeHya 0.02% | 9.5%0.02%=0.19% | 6x0.02%=0.12% 7%0.02%
C7His —
CsHisg s
N, 539% 5.4
Co, 0.09% 0.1
=202.6 mole
P 103,67 mole 220%x202.6= | 3.76x64832+54= |  198.07
o 445.72mole 2443 .mole N, mole
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1 2 3 4 5
Flue gas mole Vol (Wet) Flue gas% | Vol (Dry) Calculated | Vol (Dry) Actual Cp
Flue gas% Flue gas%-Y aees | (Kj/Kg"C)
Co,=103.67 : 2 3.69% 1.17
e 19367 _ 39500 | 19367 _ 3 46% °
3188.47 2992.39
0,=445.72 13.97% 14. 90% 14.51% 1.05
N,=2443 76.57% 81.64% 81.80% 1.12
H,0=198.07 6.21% — — —
=1190.46 100.00% 100.00% 100%
Sl b Jgo ohaas
=2992.39
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CP,, = CP, = CPn, =3.69%x1.17 +14.51%x1.05+81.8%x1.12 =1.11 Kj / Kg°C
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30 GT IRAN POWER PLANT PROJECTS - MAPNA Co.

GT PERFORMANCE AT iSO CONDITIONS _

Rating Power Output

AL ND-Lean) ¢ 3

It the Electrical Pawer output measured at Genaralor terminals,

Tae Rating Povier Qul. takes mle account the effect of inlet pressure loss and outlel pressure loss,
{e4A\l No-Load 50 ppmivol)

1s At Mo-Load: 50 ppm,, { gas ):75 ppm.., { fuel ol )

fo)Guaranteed data- with lolerance +- 1%,
{1)The exhausl mass flow rate snd temperature can
vaty in an operational zone with pre-defined boundaries.

BASE LOAD PEAK LOAD
Standard fue! methane (CH4) std. fuel oil methane {CH4) std. fuel oil} ,
Fuel Low Heat Value kJ !/ kg 50012 42000 50012 42000
Rating Power Qutput kW 156050 () 152100( (4 163650/ (o) 159500 (o)
Efficiency at Rating Power Qutput % 3415 33.83 34,28 33.99
Heat Rate at Rating Power Output kJ 1 kWh 10542,3 10642,9 10500,5 10592,6
kcalfkWh 25181 (%) 2542| (v 2508{ (o) 2530] (o)

1SO Turbine et Temperature °C 1060+-10 1060+-10} 1090+-10 1090+-10
Flue gas mag: flow rate at Turhine exhaust kg / sec §14] (1) 515]
Mean flue gos Temperature at Turbine exhaust ‘C 543 (1) 54411
Inlet pressure loss -actual (total) mmH20 100 100

mbar 9,807 9,807 |
Outlet pressure loss - actual (static) mmmH20 99,6 98,5

mbar 9,767 9,66
Exhaust Enussions
NOX, dry at 15% 02 - ISO conditions 1+) ppm,, 25 405 40 460 .
SO2 ree ppm(vol) P - 180
CO, 2ry al 18% Q2 - ISO conditions ppm 4 10 10
Smoke conten: - Bacharach N. (**) - smsen <2
Nose level -
A-weighted Snund pressure level at 1m distance
from GT noise enclosure and aux. equipment dBA 85 85 85 85
Sound pressiire level at 120 m a1 Base Load a8 78 74 65 58 53 50 46 43 40
Oclave band Centre Freguency H2 31,8 63 125 250 500 1000 2000 4000 8000
(Remarks : {*)Guaranteed data-subjected to penalties.
Reference amnient conditions : Base load Rating Power Qutput will include for all
ambent pressur: bar 1,013 tolerances, wether for instrument accuracy, human
ampent temperature o 15 error in reading instruments or the like.
relntive humdity % 60
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Computed Average Values
Kazerun 1

ANSALDO

Ansaldo Energia SPA QAM/SACF

Average Values

Date

10112102

Test: Kazerun Officiat Test "Base Load™
Plant: Kazerun |
Unil: 1
Country: Iran
Customer: MAPNA Co
Job: F10257FB
Plan Type: Vo942
Power: 200.00 MVA
Frequency: 50 Hz
Notes: Natural gas

Baromelric Pressure

(") Average value calculate as ASME PTCG INTERPRETATIONS 1977-1983 [par 5.03)

092284 bar o
3 g A AL ik Y
SRR - " 0 Valjest 4" IR Y H
. #id. Description Primary Units
it Current at GT Generator teminals {phase T) 0,620 A
M Frequency 50,036 Hz
Power factor 0999 | Cos®@

T_Th 1 Temperature of Flue gas at turbine exhaust duct 18,185 | mv

T_TH 2 Temperatwre of Flue gas at turbine exhaust duct 18029 | mVv

T.TH 3 Temperature of Flue gas at turbine exhaust duct 17609 | mVv

T_T 4  [Temperatwe of Flue gas al lurbine exhaust duct 175564 | mV | 533,567 C
T_TS Temperature of Flue gas at turbine exhaust duct 17683 | mv | 5371311 | °C
T_Th 6 Temperature of Flue gas at turbine exhaust duct 17,978 mv 544 971 °C
T_Th 7 Temperature of Flue gas at turbine exhaust duct 18,026 mV 546,116 *C
TTiL 8 Temperature of Flue gas at turbine exhaust duct 18,913 | mv 548,370 "C
T_Th 9 Temperatwre of Flue gas at turbine exhaust duct 18423 | mV | 556,691 *C
T_TH_10  |Temperature of Flue gas at turbine exhaust duct 18377 | mv 555,145 °C
T_ref Thrmoelements reference 107,620 | ohm 19,600 °C
PauxT Power consumption , gt auxiliaries 0,054 Vv 191,260 kw
I_exc Excitation Current 1,318 mV 878,744 A
V_exc Excitation Tension 3.219 v 160,949 v
{P_exc Excitation Power 0,059 v 155,899 w
NOx -+ |[NOx atexaustduct 1,836 v 20,891 ppm
52 SO2 at exsausi duct 1,008 v 0,389 ppm
CA2 CO2 at exsaust duct 1,740 v 3.698 %
co CO at exsaust duct 1,007 v 0913 ppm
02 02 at exsaust duct _ 3.322 \ 14,511 %

- SFPRETRRGT. [ AVerape Computed Values < v o T
1D Description

T_Vil_avg [Air lemperature at GT compressor outiet 335.001 °C
|pE_TiI_avg [Flue gas gauge pre. at GT turbine exaust 1,790 mbar
T_FG_avg |Temperahwe, Fuel gas (at flow meter) 30,522 °C
T_Tii_avg {Temp.of Flue gas al turbine exhaust duct 545,101 °C
T_IN_avg |Air lemp. at GT suction filter inlet 17.509 °C
PTG Total Power at generator lerminals 145770,454] kW
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Figure 535 Loss coefficients for conical expansions.

Minor losses may be expressed in terms of the equivalent length L, of pipe
that has the same head loss in meter-newtons per newton {foot-pounds per pound)
for the same discharge; thus

L v v?

Dl 2

in which K may refer to one minor head loss or to the sum of several losses.
Solving for L, gives

KD
L,=—- (5.10.22)
J

‘Table 5.3 Head-loss coefficients K
for various fittings

Filting K

Globe vaive {lully open) 109

Angle valve (fully open) 50

Swing check valve (fully open) 25

Gate vaive {fully open) 0.19

Close return bend 22

Standard tee 1.3

Standard elbow 09

Medium sweep elbow 0.75

Long sweep elbow 0.60
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Correction Factor For mass Flow rate

% el hp g powns P g G el y foma Doy 4y M

Remarks

1|Turbine exhaust mass flow rate, calculated 457.25 kg fsec 1SO 2314
2| Turbine exhaust mass flow rate, guaranteed 514 kg /sec 1SO 2314
3
4|Correct. Factor for p amb., Test 0.908306003 STD\S3302A. DOC rev 0 - pag 2
5|Correct. Factor for p amb., Guarantee 0.999964153 STD\S3302A. DOC rev 0 - pag 2
8[Correct. Factor for p amb,, 0.908338565 4/5
7|Correct. Factor for inlet press. loss, Test 0.991228144 STD\S33028. DOC rev 0 - pag 1
8|Correct. Factor for inlet press. loss, Guarantee 0.990308431 STD\S33028. DOC rev 0 - pag 1
9|Correct. Factor for inlet pressure loss 1000028714 - 718

10|Correct. Factor for rel. humidity, Test 1

11|Correct. Factor for rel. humidity, Guarantee 1

12|Correct. Factor for rel. humidity, 1 10/11

13|Correct. Factor for speed, Test 1

14)Correct. Factor for speed, Guarantee 1

15{Correct. Factor for speed, 1 - 13/14

16|Correct. Factor for tamb., Test 0.691193026 WF.1.9.2 - 960320

17|Correct. Factor for tamb., Guarantee 0.999980375 WF.1.9.2 - 960329

18]Correct. Factor for tamb., 0.881212478 16717

19

20|Overall mass flow correction factor 0.801192693 6*9*12*15"18

21

22|Corrected Turbine exhaust gas mass flow rate: 516.47 kg /sec 1/20

23

24

25

26

27

28

29

30

31

32

33




Correction Factor for Turbine inlet Tem

1iCalculated mean turbine inlet temperature 1047.7 o
2|Correct. Factor for inlet press. loss, Test 1.002291373 STD\S3302B. DOC rev 0 - pag 1
3|Correct. Factor for inlet press. 10ss, Guarantee 1.002523326 - STD\S3302B. DOC rev 0 - pag 1
4|Correct. Factor for inlet pressure. loss 0.999768631 - 2/3
5{Correct. Factor for outlet press. loss, Test 1.002204853 e STD\S3302B. DOC rev 0 - pag 1
6|Correct, Factor for outlet press, loss, Guarantee 1.002612077 - STD\S33028B. DOC rev 0 - pag 1
7|Correct. Factor for outiet press. loss, 0.999593836 - 5/86
8/Correct. Factor for rel. humidity, Test 1 en
g|Correct. Factor for rel. humidity, Guarantee 1 wnn

10|Correct. Factor for rel. humidity, 1 - 8/9

11|Correct. Factor for speed, Test 1

12|Correct. Factor for speed, Guarantee 1

13|Correct. Factor for speed, 1 - 11712

14|Correct, Factor for tamb., Test 1.00253281 W F.1.9.2 - 960328

16|Correct. Factor for tamb,, Guarantee 1.000000104 WF.1.9.2 - 960329

16{Correct. Factor for tamb., 1.002532708 14 /15

17 :

18|Overall inlet Temp correction factor 1.001893653 a-- 4*7*10*13*18

19|Corrected mean turbine temperature 1045.8 c 1/18

20

21

22

23

24 :

25|Mean turbine inlet temperature .guaranteed 1080410 Cc { Contract )

26

27

28

29

30

3

32

33

Remarks
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