3 ,
3
2538 2540 ( .. 2537 .. 2540)
(Preventive Maitenance)
41
Site Condition ( R2°C,
14.7 psia, 75%

4.1.1 GT-102 (27 . . 2540)
1. Watthour meter 20 = 171121 Sec.
2. = 14580 psia
3. = 34.50°c (94.10°F)
4, = 0.024  koglkg
5. = 345 inHX
6. = 366.00 °c
1. = 149.816 psia

(==}
11

1126071.56 cu.ft/h.
9, (HHV)

1076.32  kJ/cu.ft.



112

(Correction Power Output)

KWG = KWG(S) XF(la) X F(2a) X F(3a) X F(4a) X F(5a)
F(Ib) X F(2b) X F(3b) X F(4h)

KWG(S) = N X Pkh X 3.6

1
N =20
Pkh = 240,000
T = 171121
KWG(S) 20 X 240,000 X 3.6
171.121
KWG(S) = 100,981
F(la) = 14.700 ( = 14.700 psia)
F(Ib) = 14580 ( = 14580 psia)
F(2a) = 0.8901 ( 3.4 =32.20°c)
F(2b) = 0.8760 ( 3.4 = 34.50°c)
F(3a) = 0.9978 ( 3.7 = 0.0227 kglkg)
F(3b) = 0.9977 ( 3.7 = 0.0240 kg/kg)
F(da) = 1 ( 3.10 Water Injection = 0 Ib/sec)
F(4b) = 1 ( 3.10 Water Injection = 0 Ib/sec)
F(5a) = 0.9998 ( 33 =3.45in.H20)

KWGC = 100981 X 14.700 X 0.8901 X 0.9978 X 1 X 0.9998

14,580 0.8760

0.9971 1

100.981 X 1.0082 X 1.0161 X 1.0001 x0.9998



= 103,438 kw.
(KWGC) = 103438 kw.

Heat rate (GHRC)

GHRC = GHR X F(2¢) X F(3¢) X F(4c)xF(5a)
F2d)  F(3d) F(4d)

GHR = X
[KWG(S)]
= 112607156 X 1076.32
100,981

= 12,002.39 kJ/kWh.
F(2c) = 1.0227 ( 3.4 = 32.20°c)
F(2d) = 1.0253 ( 3.4 = 3450 °C)
F(3c) = 1.0062 ( 3.7 = 0.0227 kgl/kg)
F(3d) = 1.0067 ( 3.7 = 0.024 kglkg)
F(4e) = 1 ( 3.10 water Injection = 0 Ib/sec)
F(4d) = 1 ( 3.10 water Injection = 0 Ib/sec)
F(5a) = 1.0001 ( 3.3 =3.301in.H20 )

GHRC = 12184.34 x 1.0227 X 1.0062 X 1 X 1.0001

1.0253 1.0067 1

12184.34 X 09975 X 0.9995 X 1X 1.0001
= 11967.59 kJ/kWh.

Heat rate = 11967.59 kJ/kWh.
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M M M M
o @ o o
= = Z <
1 1 1 1

1. Watthour meter

9. (HHV)

CT-102 (3 . .2540)
20 = 167.73 Sec.
= 14.637 psia.

= 34.50°C(94.10°F)
0.0284 kglkg

= 3.70 iNH2
= 362.00 °c
= 151.266 psia.

= 1,151,962.60 cuft/h

= 1077.75  kjlcu.ft

(Correction Power Qutput)

KWGC = KWG(S) X F(la) X F(2a) X F(3a) X F(4a) X F(5a)

F(lb)

KWG(S) = N_X Pkh X 36
T
N = 20
Pkh = 240,000
T = 167.73 Sec
KWG(S) 20 X 240,000
167.73
KWG(S) = 103,023 kw.
14,700 psia
14.637 psia  (
0.8901 ( 3.4
0.8760 ( 3.4

F(2b) F(3b) F(4b)

= 14.700 psia)
= 14.637 psia)
= 32.20 °C)
= 3450 °C)



F(3a) = 0.9978 (37 mmmenisnfouton = 00227 keke)

F(3b) = 0.9971 ( 3.7 = 0.0284 kglkg)

F(da) = 1 ( 3.10 water Injection = 0 Ib/sec)
F(4b) = 1 ( 3.10 water Injection = 0 Ib/sec)
F(5a) = 0.9993 ( 33 =3.30 in.H20 )

KWGC = 103,023 X 14.700 X 0.8901 X 0.9978 X 1 X0.9993
14,637  0.8760  0.9971
= 103,023 X 1.0043 X 1.0161 X 1.0007 X 1.0007
= 105,132 kw.
(KWGC) = 105,132 kw.
Heat rate (GHRC)
AGHRC = GHR . F(2c) X F(3c) X F(4c) xF(5a) '
F(2d)  F(3d)  F(4d)
GHR = ( X
[ICWG(S)]
112254779 X 1077.75
103,023
= 1174326 kJ/KWh.
F(2c) = 1.0227 ( 3.4 = 32.20°%)
F(2d) = 1.0253 ( 3.4 = 34.50 °c)



GHRC

116

3.7 = 0.0227 kglkg)

3.7 = 0.0284 kglkg)

3.10 water Injection = 0 Ib/sec)
3.10 water Injection = 0 Ib/sec)
3.3 =330inH20)

11743.26 X 1.0227 X 1.0062 X 1 X 1.0002
1.0253 1.0083 1

11968.38 x 0.9975 X 0.9979 X 1
11913.39 kJ/kWh.

Heat rate = 11913.39 kJ/IkWh.
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88w

. .39
.3
.39
.39
.39
.39
Y
.39
.39
. 39
Y
.39

(Fire Hours)
10733
12617
13337
14058
14197
14517
15273
15985
16037
16132
16256
16925
17915
18161
18941

(

CT-101

/
117334
11806.09
11936.97
1197645
12057.26
12100.92
1222795
12254.38
12279.95
11621.23
11706.87
11862.64
119139
11983.711
12255.69

2539

105414
105172
104471
104.388
104.217
103.750
102.848
102.137
101.762
105212
105.070
104.568
104.179
103.644
101.890

)
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8 8w

. 39
.3
.39

.3

.39

.39
Y
Y
Y

. 39

Y
.39

(Fire Hours)
11403
12192
12333
12829
13503
14020
14893
15678
15979
16104
16132
16844
17553
18089
18918

(

/
1171427
11842.57
11928.18
11951.79
12048.45
1213264
12219.83
12234.38
12247.95
11657.23
11776.87
1181748
11998.74
12091.77

12196.6

CT-102'

2539

104.721
104.633
104.479
104112
104.090
103.695
103,510
102.168
102.049
105.110
104.921
104.522
104.365
104.271
103578
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.

5 .
4.
21 .

25

21 .

w

2 .

a

2 .

24

21 .
a .

.39
.3
.39
.39
A0
A0
40
40
A0
.40
.40
40
40
40
40
40
A0
.40
.40

(Fire Hours)
18941
19465
19513
19846
21007
21234
22160
22692
234718
23575
23982
24462
24887
24931
25555
26040
26971
26999
21045

(

CT-101

/
12255.69
12318.36
1151259
115686.09
11736.97
11867.45
11570.26
1162018
11667.54
11737.36
11847.36
11609.89
11614.09
11670.53
11801.95
11855.71
11984.95
11648.38
11698.51

2540

101.8%0
100.899
105475
104.590
103.923
103.678
105.155
104.826
104.736
104.217
103.659
105.081
105.022
104.764
104121
104.073
1037711
105.250
104.882
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.39
Y
.39
. 39
40
.40
40
40

.40
.40

. 40
.40
40
40
. 40
40
.40

(Fire Hours)

18918
19441
19517
20332
20961
21172
21960
22519
23361
23411
24490
24562
24798
25422
25855
26636
26718
26849
26946

CT-102

(1!
1157004
11612.27
1173052
11858.79
11938.45
11692.10
1176764
1187193
1196759
1169164
1178279
1179762
11814.15
11903.74
197LT7
1173965
1181431
1188143
1189748

2540

104.803
104.218
103.864
103.526
103447
105.215
104.919
103.683
103438
105130
104.431
104.321
104.016
103.784
103.610
105.356
104.973
104.687
104572
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413

45

NO.

4.6

NO.

41

- 44

105.414
105.212
104.721
105.110
105.114

105.414
105.212
104.721
105.110
105.114

Blade
- 105 MW, 104 MW .
- 105 MW, ~ 104 MW,
( )
104.388
104.179
104.090
104.271
104.232
- 105 MW . 103 MW .

105 MW ->~ 103MW,

103.750
103.644
103.510
103.578
103.621

Blade

2073
1783
2100
1985
1985.25

2844
2629
2490
2814
2694.25



4.1
NO.
1
2
3
4.8

105.114 -> 104.253
105.114 -> 103.621
105.116 -> 102.065

105.414
105.212
104.721
105.116

20 : 30

861
1493
3051

~ 105 MW . 102 MW .

-105M W 102 MW

102.137 4252

101.890 4019

102.168 4275

102.065 4182

20.283

45-41
48
106 MW.
20:30 ( ) ( )
()

2,137,187 2482.22 1985.25
2,124,231 1422.79 2694.25
2,092,333 685.79 4182.00
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4.9
1985.25
2482.22
104.232
105.114
104.253
2482.22
4.6 4.9
103.5 103 4.6
1422.79
103.621
( 4.6 )
103.621

103.50

105.114 -> 104.232

1985.25

103.621
48 )
2694.25

17



4.14

(Water Wash)

88WC -1 Cooling Water Pump Motor 74.6
88QA -1  Auxiliary Lube Oil Pump Motor 74.6
88TW -1  Wash Water Pump Motor 14.92
88CR -1  Starting Motor 932.50
88FC - 1 Cooling Water Fan Motor 18.65
23WK - 1 Immersion Heater 35
g8we -1 1 40 1
88QA -1 1 40 1
§8TwW -1 40 1
§8CR - 1 1 1
88FC - 1 1 40 4
23WK-1 11 40 2

(74.6X 1.667)+ (74.6X 1.667)
+(14.92x0.667 ) +(932.5 X 1)
+ (1865 X 1667 X 4)+ (35X 11.333 X 2)

2,114.47 - .. (kwh)
3,463.93

16382 | -

Demineralized

= 947
= 48.94 /
Demineralized = 463.46
Detergent
Detergent 1 (110 )
Detergent 1 = 36,121.61

= 3,463.93 +463.46 + 36,121.61
40,049.00



129

4.1.5
2539 CT-101 CT-102
1
2540 (. .39 - . .40) Heat
Rate
Heat Rate
CT-101 2539 Heat Rate 11,980.07
/ - 103.915 2540 Heat
Rate 11,768.62 / - 104.211
Heat Rate
11,980.07 11,768.62 / - 211.45 /
1.765% CT-101 2540 §31.041
175,723.62 14.042
( 2540 7991 )
CT-102 2539 HeatRate 11,985.52
/ [ . 104.015 2540 Heat
Rate 11,838.45 / - 104.310
Heat Rate
11,985.58 11,838.45 [ —— 147.13 /
1.227% CT-102 2540 §10.889
96,484,734 119,306.10 /

9.534



49

)
1,783.1647
1,699.3206
1,804.2005
1,449.3037

869.8951
1,014.9669
1,663.9402
1,890.5236
1,771.9158
1,856.2817
1,838.3352
1,713.7404

19,355.588
1 KWh. =

= 1.6382

( )
1,891,506
1,794,507
1,817,636
1,469,622

885,478
1,037,443
1,691,822
1,927,074
1,806,164
1,883,362
1,958,167
1,731,563

19,457,121
19,894,344

[ KWh.

(1)

133.1781
125.7565
135.8132
109.3484
64.7558

76.9363

131.7887
163.6482
140.0646
171.8228
166.5203
169.2536

1,588.8865

4.7669
4.6303
47213
4.0720
3.1258
3.6310
4.5836
4.5039
4.4916
47192
4.8990
42749

52.4195

2540 (

17,161
16,669
16,997
14,659
11,253
13,072
16,501
16,214
16,170
16,989
17,636
15,390
188,711

7.8091
7.5854
1.7344
6.6712
5.1207
5.9483
7.5089
7.3783
7.3581
7.7310
8.0255
7.0031
85.8740

6,317

43,073
8,606
9,771

67,767

241

1,647
329
314

2,591

0.0455

0.3263
0.0652
0.0740

0.5110

()

240.392
233.114
241.697
188.724
111.659
141.592
218.720
233.658
222.578
236.108
240.110
209.719
2,518.071

0.081

0.013

0.094

240.392
233.114
241.697
188.724
111.740
141.592
218.733
223.658
222.578
236.108
240.110
209.719
2,508.165



4.10 2540

c)>Cc > ) ) S L
1891506 17161 - 1908667 240392 7,039,811

1,794,507 16,669 241 1811417 233114 7,770.520
1,817,636 16,997 - 1,834,633  241.697 7,590.632
1,469,622 14,659 - 1484281  188.724 7,864.824

885,478 11,253 1,647 898,378 111.740 8,039.896
1,037,443 13,072 329 1,050,844 141592 1,421.634
1,691,822 16,501 3r4 1708697  218.733 7,811,793
1,927,074 16,214 S 1943288  223.658 8,688.659
1,795,164 16,170 - 1811334 222,578 8,137.974
1,883,362 16,989 - 1,900,351 236.108 8,048.651
1,958,167 17,636 - 1975803 240.110 8,228.741
1,731,563 15,390 ; 1,746,953 209.719 8,329.970

19,883,344 188,711 2591 20,074,646 2,508.165 8,003.718

LIV Ee—
12000
10000
8000
6000
4000

2000

4.10 2540



USanamslandanm (%)

4.11 2540

MKLGL)  w () (f6))

19,387.3024 . 19,882,744 99.05 1,588.8566 79.91
52.4195 KWh. 188,711 0.94 85.8740 455.06
67,767 2,591 0.01 0.5110 197.22

99.05

100

80

60

40

20

fNT87TNTR Trvin eIt

411 2540



4.12

V)
820.7392
919.7703
938.7083
481.6693
490.2364
850.2984
871.7968
919.2170
682.4602
943.7966
619.5390
813.8900

9,352.1215

)
886,923
984,035
999,757
512,719
521,934
927,692
935,934
958,942
706,957
955,123
640,745
863,340

9,894,101

0
0
0
53,898
0
9,317
22,207
651,589
11,708
712,815
106,986
1,568,520

0
0
0
0
081
0
360
857
25,156
452
21,519

4,086
60,511

2,

2540(

69.780
77,304
18.579
40.472
41.010
73518
74.029
16.215
57.667
78.191
49.801
70.005
786.571

o o o o o

0.013
0.057
1.781
0.034
1.98
0.35
4.215

CT-101 )

69.780
77.304
718,579
40472
41.010
73518
74.042
16.272
59.448
18.225
51.781
70.355
790.786

12,710.275
12,729.419
12,722.954
12,668.487
12,726.993
12,618.570
12,642.802
12,582.064
12,259.299
12,215.255
12,866.107
12,332.548
12,578.777

O O O o o o

27,692.308

o O O o o9

(e

14,356.109

12,710.275
12,729.419
12,722.954
12,668.487
12,771.737
12,618.570
12,645.444
12,583.897
12,315.183
12,215.724
12,905.583
12,329.273
12,588.250
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( ) )
917.6144 991,610 242,476 9,317
594.4758 636,012 0 0
112.1973 119,494 1196 46
938.2255 998,706 0 0
808.0996 860,349 33,392 1,289
718.6686 784,082 0 0
882.6494 947,585 0 0
973.187 1,015,244,
648.72 672,005. 874,376.  33,756.
957.318 1,008,506.
807.742 861,404.  1389,174. 53,632
764.61 811,066. 217,356. 1,045,
9123507  9,706,123.  2,567,970.  99,085.

2539 (

») |

77.339
50.280
9.392
79.338
68.186
62.519
15421
78.229
52.699
719.623
64.73
67.198
764.954

1.862
0
3.767
0.044
6.538

CT-102)

78.100
50.280
9.392
79.338
68.290
62.519
15421
78.229
54.561
719.623
68.497
67.242
171492

12,821.604
12,649.403
12,722.956
12,587.991
12,617.678
12,541.499
12,563.941
12,977.847
12,751.760
12,666.014
13,308.574
12,069.794
12,688.505

O O O O o o o

0
18,128.894

14231.324
23,750.
15,155.246

)
12,815.967
12,649.403
12,721.853
12,587.991
12,617.338
12,541.499
12,563.941
12,977.847
12,935.265
12,666.014
13,359.651
12,077.437
12,709.410



4.14

)
899.2468
856.6466
980.8994
908.5561
771.7015
157.3112
818.7342
940.6554
913.4202
913.4793
953.8020
935.4933

10,049.9460

)
953,883
904,631
988,204
921,293
785,525
160,795
822,957
944,202
925,698
917,973
968,761
940,349

10,234,271

8,606
9,771

22,403

329
374

O O O o o

857

2540

b ) |
78.219
73.370
80.710
74.670
63.952
12.818
66.357
76.940
75.820
75.190
76.470
76.525

831.041

CT-101)

b )
78.219
713.370
80.710
74670
63.952
12.818
66.370
76.940
75.820
75.190
76.470
76.525
831.054

12,195.029
12,329.712
12,243.886
12,338.195
12,283.040
12,544.469
12,401.962
12,271.926
12,209.153
12,208.711
12,668.511
12,288.128
12,315.001

28,769.231

65,923.077

12,195.029
12,331.811
12,243.886
12,338.195
12,283.040
12,570.136
12,405.168
12,271.926
12,209.153
12,208.711
12,668.511
12,288.128
12,315.840



415

)
883.9179
842.6740
823.3011
540.7476
98.19364
857.6557
854.5458
964.2301
852.9793
951.5079
884.5332
783.0702

9,337.3564

(

)
937,623
889,876
829,432
548,329

99,953
876,648
868,865
982,872
869,466
965,389
989,406
791,214

9,649,073

43,073
0

0
0
0
0
0

0
45,364

2540 (

) L) |
0 78.508
87 75.850
73.210
48.413
8.854
79.082
73.010
17.652
71.108
78.710
76.632
69.860
810.889

= o o
o
~
-

O O O O o o o

[ =N

134

H<)

0
0
0
0
0.08

0
0
0
0
0
0
0

1

0.081

CT-102)

» L)
78.508
75.850
73.210
48.413
8.935
79.082
73.010
17.652
71.108
78.710
16.632
69.860
810.970

(

N1«
11,943.025
11,732.050
11,329.491
11,326.069
11,289.022
11,085.304
11,900.630
12,657.395
12,227.401
12,265.138
12,911.134
11,325.709
11,899.376

(»/'

O O O O O O O O o o o o o

« ) (

[ )"« )
11,943.025
11,733.197
11,329.491
11,326.069
11,371.013
11,085.304
11,900.630
12,657.395
12,2217.401
12,265.138
12,911.134
11,325.709
11899.586



416 CT-100 2539 2540

(") ( )
2539 2540 2539 2540 2539 2540
( I ) /
886,923 953,883 69.780 78.219 12,710.275 12,195.029
984,035 904,631 77.304 73.370 12,729.419 12,329.712
999,757 988,204 78.579 80.710 12,722.954 12,243.886
512,719 921,293 40.472 74.670 12,668.487 12,338.195
521,934 785,525 41.010 63.952 12,726.993 12,283.040
927,692 160,795 73.518 12.818 12,618.570 12,544 469
935,934 822,957 74.029 66.357 12,642.802 12,401.962
958,942 944,202 76.215 76.940 12,582.064 12,271.926
706,957 925,698 57.667 75.820 12,259.299 12,209.153
952,123 917,973 78.191 75.190 12,176.887 12,208.711
640,745 968,761 49.801 76.470 12,866.107 12,668.511
863,340 940,349 70.005 76.525 12,332.548 12,288.128
9,891,101 10,234,271 786.571 831.041 12,574.963 12,315.001

O Davlszanicu 2539 (Alaga /Madns-s.. ) Pauszanou 2540 ( Alaga /Aladns-a.n. )

14,000
2,000 = g T X
10,000 :: :‘t : ;"f
i s & i 2 [
8.000 % \<§ ”é s ;2‘
X X 5% i3 &
|k (B | B
(B : I B E (B
X X i : 5 % & R
4000 & & : i s & & i
1H B LB LB LM B

nA ny N4 HA nn HA wu WA Hu oA an ny

412 CT-101




12000
1000,
8000
6000,

411

2539

991,610
636,012
119,494
998,706
860,349
784,082
947,585
1,015,244
672,005
1,008,506
861,464
811,066
9,706,123

413

2540

937,623
889,876
829,432
548,329
99,953
876,648
868,865
982,272
869,466
965,389
989,406
791,214
9,648,473

2539

77.339
50.280
9.392
79.338
68.186
62.519
75.421
78.229
52.699
79.623
64.730
67.198
764.954

CT-102

19

2540

78.508
75.850
73.210
48.413
8.854
79.082
73.010
77.652
71.108
78.710
76.632
69.860
810.889

CT-102

2539
/
12,821.604
12,649.403
12,722.956
12,587.991
12,617.678
12,541.499
12,563.941
12,977.847
12,751.760
12,666.014
13,308.574
12,069.794
12,688.505

)

2540
/

11,943.025
11,732.05

11,329.491
11,326.069
11,289.022
11,085.304
11,900.630
12,649.668
12,227.401
12,265.138
12,911.134
11,325.709
11,898.636
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4.10
0.94 %

2540

CT-102

Heat Rate

4.9

2,591

4.10
0.01%

CT-101 CT-102

12,574,963 2540
2539 Heat Rate

11,898.636 /

CT-101
789.869

2540
19,457,121 188,711
2,508,165
8,003.718 /
99.05 %
1,588.8566 , 85,8740 0.5110
1
99.05 %
4.11 4.11
CT-101 1CT-102 ST-103
2539
412 - 415 CT-101 2539 Heat Rate
Heat Rate 12,315.001 /
12,688.505 2540
2540 CT-101 CT-102 2539
CT-102 Heat Rate 2540 259.962

/



140
43

Turbine Exhaust pressure
BEI ( British Engineering International
CEGB (Control Electricity Generating Board )
1
Target Turbine Exhaust pressure condenser pressure

load cooling water Temperature Target Turbine Exhaust pressure

Turbine load
cw. Inlet Temperature
cw . Quantity and pumping power requirement
Condenser design
Operational Limitation on Exhaust presssure
Target Turbine Exhaust pressure Table graph
load CW. Inlet Temperature load 30 % 110 % of
specified MCR ( Maximum Continuous rating ) CW. Inlet Temperature

Target Turbine Exhaust

pressure
Standard c.w. Temperature rise at specified MCR ( At9
turbine heat rejected condenser temp rise x Specific heat x mass flow of
CW. Turbine heat consumption mass flow Volumetric flow
Specific heat cw. ( Specific heat & gravity )
At, = Hs- 3.6 k, xLsx 103 °c

MGs



i}

Hs = Basic heat consumption turbine(GJ/M)fj 1 Willans line
Gs = Standard cw . Flow (m3Jsec) CW. System
Standard flow Maximum
k, = Correction factor losses TG. Set
Ls = Specified Turbine Load

Wiliams line

(Acceptance Test)

Turbine
4.18 Losses TG. Set
( ElectricallMachanicalu  Radiation Turbine)
Specified MCR <3L MW. 31-60 MW. 61-120 MW,
Factor k, 1,035 1.025 1.022
Specified MCR 121 -200 MW, 201 -350 MW, > 350 MW.
Factork, 1.020 1.018 1.017

Constant Density Specific heat cw.
15,050

14,850

14,750

Corrected heat transfer coefficient ()

Standard heat transfer coefficient (b )

Condenser ~ cw. Temp, tube material condenser cleanliness correted ()

kJ/m2. .0C



Standard heat transfer coefficient ( b)

14

Standard heat transfer coeffient 4.9
0.3 2.45 m/s  mean cw. Temp 21.1 °c Condenser
20 mm. 4.19
4.19 b Tube Diameter <20 mm.
Velocity — 0.90 0.95 1.00 1.05 1.10 115 1.20 1.25
b(m/s) 2.492 2.560 2.626 2.691 2.755 2.816 2.877 2.936
Velocity 1.30 1.35 1.40 115 1.50 1.55 1.60 1.65
b(mls)  2.995 3.052 3.108 3.163 3.217 3.270 3.322 3.374
Velocity 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05
b(m/s) 3.424 3.474 3.524 3.572 3.620 3.668 3.714 3.760
Velocity 2.10 2.15 2.20 2.25 2.30 2.35 2.40 2.45
b(m/s)  3.806 3.851 3.896 3.940 3.983 4.026 4.069 4.111
4.20 b Tube Diameter> 20 mm.
Velocity 0.90 0.95 1.00 1.05 1.10 115 1.20 1.25
b(m/s) 2.428 2.494 2.559 2.622 2.684 2.744 2.803 2.861
Velocity 1.30 1.35 1.40 145 1.50 1.55 1.60 1.65
b(m/s) 2918 2.973 3.028 3.081 3.134 3.186 3.237 3.287
Velocity 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05
b(m/s) 3.337 3.385 3.433 3.481 3.527 3.573 3.619 3.664
Velocity 2.10 2.15 2.20 2.25 2.30 2.35 2.40 2.45
b(m/s) 3.708 3.752 3.796 3.838 3.881 3.923 3.964 4.005
CW. Velocity (Vec)
cw. Standard flow ( Gs)
Ve = 4,000 X GSXNpXdoX 1 (mls)
(d0-2tw)2xS
do = Tube Outside Diameter (mm.)
1 Condenser (m.)

v e = No of passes



= Design surface area ofcondenser (m?2)
tw = Wall tickness of tubes [ 421]

The conversion from SWG. Values to wall thickness twis given below

143

4.21 Wall tickness (tw) SWG
SWG 14 15 16 17 18 19 20 21 22
tw(mm) 2.032 1.829 1.626 1.422 1.219 1.016 0.914 0.813 0.711
Correction factor for cw. Temperature ( Fa)
Fa tm( mean temp ) 2°c 45°c 4.22
m tat At/2°c
fa Actual CW. Inlet temp °c
At, - Targetcw. Temp rise °c
4.22  Correction factor for cw . Temperature ( Fa)
tm 2.0 2.5 3.0 35 4.0 4.5 5.0 5.5
Fa 0.785 0.792 0.798 0.805 0.811 0.817 0.824 0.830
tm 6.0 6.5 7.0 1.5 8.0 8.5 9.0 9.5
Fa 0.836 0.842 0.848 0.854 0.860 0.866 0.872 0.878
tm 10.0 105 11.0 115 12.0 12.58 13.0 135
Fa 0.884 0.889 0.895 0.901 0.906 0.912 0.917 0.923
tm 14.0 145 15.0 155 16.0 16.5 17.0 175
Fa 0.928 0.933 0.939 0.944 0.949 0.954 0.959 0.964
tm 18.0 18.5 19.0 19.5 20.0 20.5 21.0 21.5
Fa 0.969 0.974 0.979 0.984 0.989 0.993 0.998 1.003
tm 22.0 22.5 23.0 23.5 24.0 24.5 25.0 25.5
Fa 1.007 1.012 1.016 1.021 1.025 1.029 1.034 1.038
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422 () Correction factor for cw. Temperature ( Fa)

26.0 26.5 27.0 27.5 28.0 28.5 29.0 29.5
Fa 1.042 1.046 1.050 1.054 1.058 1.062 1.066 1.070
tm 30.0 30.5 31.0 315 32.0 32.5 33.0 335
Fa 1.074 1.077 1.081 1.085 1.088 1.092 1.095 1.099
tm 34.0 34.5 35.0 35.5 36.0 36.5 37.0 37.5
Fa 1.102 1.105 1.109 14112 1.115 1.118 1.121 1.124
38.0 38.5 39.0 39.5 40.0 40.5 41.0 41.5
Fa 1.127 1.130 1.133 1.136 1.139 1.141 1.144 1.147
tm 42.0 42.5 43.0 43.5 44.0 445 45.0 45.5
Fa 1.149 1.152 1.154 1.157 1.159 1.161 1.164 1.166

Fa=0.7586+0.0135tm-0.0001 tn1
Correction factor for tube material and thickness ( Fr)
Fm tube material Material

2 Weight

4.23 Reference codes

Code Tube Material Typical Composition
1 Brass 70 Cu 30 Zn
Admiralty Brass 70 Cu 29 Zn 1
Yorcalbro (Al Brass) 76 Cu 22 Zn 2 Al
Arsenical Copper Cu with approx. 0.5 As

Kingston Brass

2 Aluminium Brass (60 /40) Approx. 60 Cu 40 Zn 2 Al
Munts Metal 60 Cu 40 Zn
3 Aluminium Bronze 90-95 Cu 10-5 Al

90-10 CopperNickel

4 70 - 30 Copper Nickel
Yorcom 66 Cu30Ni2Fe2Mn
ICI Cupro - Nickel 66 Cu30Ni 1Fe 1Mn

5 Titanium



4.24
Code
14
1 0.920
2 0.856
3 0.780
4 0.688
5 0.630

15
0.940
0.883
0.810
0.724
0.665

Correction Factors ( Fm)

16
0.960
0.910
0.840
0.760
0.700

Tube wall Gauge -

17
0.980
0.936
0.870
0.796
0.735

18
1.000
0.963
0.900
0.832
0.770

SWG.
19
1.020
0.990
0.930
0.868
0.805

20
1.040
1.016
0.960
0.904
0.840

21
1.060
1.043
0.990
0.940
0.875

145

22
1.080
1.070
1.020
0.976
0.910

Note : Forcondenserswith amixture of tube materials, a mean value of Fmis required weighted

by the numbers oftubes ofeach material present.

4.25

W all Thickness Code

Code

1.0
1.022
0.993
0.933
0.872
0.808

W all Thickness - mm.

1.2
1.002
0.965
0.903
0.836
0.774

Condenser Performance Factor at Turbine MCR. ( Fc)

Performance Factor

test

Test data

Performance factor

1 cw. Inlettemp (t, )°c

2. CW. Outlettemp (t2) °c

test

0.9

3. Fully corrected test exhaust pressure lin bar

4. Saturated temperature

3

15
0.972
0.926
0.859
0.782
0.722

Design
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Test 01
G, = H-(3.6Xk XL )X 103 m3s
K, (t2-t,)

L Actual MCR test load generated (MW .)
H test heat consumption atload L ( GJ/h)
Sy testcw . Inlet/ outlet temp (°c)
ki5k2 Correction factor for TG. Set losses / specific heat & density of
CW. Water
Test ,
, (test) k3XGt(t, -t )

« At

Surface aream?2
CW. Density and specific heat factor kj/m3. °c
4,180
4,120 '
4,090
At log mean temp diff.
(7=
Nt

tsa, - 12

Standard heat transfer coefficient (  b) Fc(test)

Fc(test) = , (test)

Fa*Fm* 1
test data Condition



Optimized exhaust pressure

Optimized exhaust pressure

t»

AL

kL

At

At

Gs

At,

Correspond condition

t+ KLx At,

1- e" At /At
actual CW. Temp (°C)
target CW. Temp rise at specified M CR (°C)
load correction factor 4.26

log mean temp difference

K3X GsXAt, °C
XS

Standard CW. Flow (m3sec)
CW. temp rise of MCR and standard flow (OC)
Corrected heat transfer coefficient

Condenser surface area (m2)
CW. density and specific heat factor kj/m 3 (°C)
4,180

4,120

4,090

147

sat. temp
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4.26 Correction to Saturation Temperature for loads other than specified MCR.

(FactorKL)

Turbine load Factor KL

(% ofspecified MCR. ) < 10,000 > 10,000
110 1.090 1.086
100 1.000 1.000
90 0.915 0.917
80 0.834 0.814
70 0.758 0.771
60 0.685 0.707
50 0.616 0.648
40 0.552 0.596
30 0.492 0.549

= design surface area of condenser tube (m2)
At = log-mean Temperature difference

Registered target Turbine exhaust pressure (p )

2.4 a saturation temperature target Trubine exhaust pressure

interpolated steam table

log P = 28.59051 -[8.2 log (273.16 + tsl)] +[0.0024804 (273.16 + txal)]
-[3142.341 (273.16 + tal)"" ]



43.1

18
20
22
24
26
28
30
32
34
36
38
40

Target Turbine Exhaust Pressure

Willan’s Line Equation | )
Hs = a+(b*L ) GJ/h
Hs = 71.74 + (9.3324 * L5) Gllh
427 CW. Inlet Temp. Factor

At,
°c
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

tm F Fm . Fe :

°C kIm2s°C kiim25°C
21.0 0.9980 091 40 0.9 3.2901
23.0 10162 091 403 0.9 3.3501
25.0 1.0336 091 403 0.9 3.4075
21.0 1.0502 091 403 0.9 3.4622
29.0 1.0660 091 403 0.9 35143
310 1.0810 091 403 0.9 3.5638
33.0 10952 091 403 0.9 3.6106
35.0 11086 091 4.03 0.9 3.6547
37.0 11212 091 403 0.9 3.6963
39.0 11330 091 403 0.9 3.7352
41.0 11440 091 403 0.9 37714
13.0 11542 091 4.03 0.9 3.8051

ta = Actual Circulating Water Inlet Temperature (°c)

Att = Target Circulating Water Temperature rise (°c)

tm = Mean Temperature (°c)

Fa = Correction Factor for Circulating Water Temperture

Fri = Correction Factor for Tube Material and Thickness
b = Standard Heat Transfer Coefficient

Fc = Condenser Performance Factor at Turbine MCR.

1 = Corrected Heat Transfer Coefficient

LMTD = Log-mean Temperture Difference
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LMTD

8.3986
8.2481
8.1093
7.9811
7.8628
1.7537
7.6532
7.5607
7.4757
7.3978
7.3267
7.2620



4.28 Tsat & TARGET TURBINE EXHAUST PRESSURE

kL TURBINE LOAD (%)
X 1000 40 50 60 70 80 90 100
<10 0552 0616 0685 0758 0834 0915 1000
>10 0596 0648 0707 0771 0841 0917 1000

LOAD
50% 60% 80% 1000
kL = 0.616 KL = 0.685 kL= 0.834 kL = 1.000

g At, LMD g p tsat p st p tsat p

c c C Hyg c Hyg C Hg C mm.Hg
60 8399 25240 24092 26.051 25279 27.802 28.017 29.753 31.369
60 8248 27151 26971 27.952 28.264 29.682 31241 31.609 34.876
60 8109 29.069 30.157 29.861 31565 31571 34.801 33476 38.742
60 7981 30994 33678 31777 35210 33469 38727 35353 43.000
60 7.863 32924 37563 33.700 39.230 35.375 43.051 37.241 47.683
60 7.754 34.860 41.844 35.629 43657 37.288 47.806 39.137 52.825
60 7653 36801 46.555 37.563 48525 39.208 53.028 41.041 58.465
60 7561 38.747 51731 39503 53872 41.135 58.756 42.953 64.644
60 7476 40698 57.411 41.448 59735 43.068 65031 44.873 71.404
60 7398 42652 63.635 43397 66.157 45006 71.897 46.799 78.792
60 7327 44611 70447 45351 73.181 46.950 79.399 48.732 86.855
60 7262 46573 77.893 47.309 80.856 48.899 87.586 50.670 95.646

110
1,090
1.086

1100
kL = 1.090

"st
c

30.810
32.653
34.509
36.375
38.252
40.139
42.035
43.939
45.851
47.771
49.697
51.631

P
mm.Hg

33.328
36.996
41.037
45.483
50.370
55.732
61.609
68.044
75.079
82.762
91.143
100.275



TARCET TBEHALSTFRESS (Hy

SOUTH BANGKOK COMBINED CYCLE PLANT BLOCK 1
TARGET T/B EXHAUST PRESS, VS. % LOAD vs. C.w. INLET TEMP.

45 50 55 60 65 70 75 80 85 90 95 100 105 110

SEMTLRANELOD)

Turbine Exhaust pressure
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