21

21

2540
2541
2542
2543
2544
2545
2546
2541
2548
2549

132

1333
1,300
2,875
1,700
2,540
1,500
1,500
1,700
1,690
2,800

115

1

.. 2539

16,91
18,261
21,136
22,836
25,376
26,876
28,376
30,076
21,766
34,566

.. 2012

16.6

69

2540 - 2549

14,892
16,075
17,268
18,527
19,899
21,139
22,368
23,654
24,99
26,392

500

6.20

6.31

1521
16.38
20.69
2044
20.39
20.88
20.90
23.65

230
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Capacity)

3.
(Dependable Capacity)

15-3

22,924 - 175

37572 ()

(Installed

(Yearly Inspection) 1
(Major Overhaul) ~ 3-6

(Forced  Shutdown)
(Boiler Tube) 1100



%
9%

&0
90-9%3

(Firm Capacity)

25
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10
5
6
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01
239,084
5
15,66
5,667
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115
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9
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5432
1070
2
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30 239 . 13,579.298

2.2
( )
6,517.500* 48.00
3,311.600* 24.39
2,861.064* 21.07
872.000 6.42
16.600 012
0534
* 1 12700
1,232.000 150.000
674.000
2.12. (Demand Side Management)
5 (2536-2540)
4,800
1427
238 .. 2540
2
.51 Technical
Potential 1,400
700 3,400

4,800 2539



50
215 CBB( LB
159 1528 )

4
25 .. 253 % 315
54
(Technical Potential) 350
1022 A
43 1378
.5
0.3
500,000
62
170 |
52
.. 541
4

460 . 4]



2539 10
2541
9
2533
243 (Data Base)
2540
L
High Presstre Sodium
2.
3
4, (Energy Service Company-ESCO)
L
2.
2.2
221
2539 1,664
5 1(
2 1 ) 2540

2 618
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22.3

8,519.37
5418.39 208.40 (

26 ) 3,100.98 119.27

( ) ( ) )

1 4,907.39 2,537.43 7,444.82
511.00 563.55 1,074.55
5,418.39 3,100.98 8,519.37
5,418.39
The Export-Import Bank of Japan 1,098.58
The Export-Import Bank of United States 1,467.74
2,857.07
3,100.98
2.2.4,
1

(Combined Steam - Gas - Turbine Cycle power Plant)

(Compressor)!
(Combustion Chamber)

(Gas Turbine)

(Generator) 107 MW,

(Exhaust Gas)

550 Heat Recovery Steam

Generating (HRSG) HRSG

( team)tl (Steam Turbine)m (Generator)



120 MW,

(Generator)
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50

2.3 1
1
L (Gas Turbine)
3
(Compressor) (Combustor) (Turbine)
PG.9171E GE. (General Electric)
(Gas Turbine) (Site
Condition) ,
(Standard Condition) International Standard Organization
(1S0)
2.3
CIMAC ~ ASME NEMA ISO
PTC - 22 SM-30
o 80 °F 80 °F 59 °F 32.2°C
1013 mb  14.17 psia 14.17 psia  14.7 psia 14.7 psia
¢ 60% 50% 60% 75 %
15
(Ambient air Temperature)
(Density) (Air Mass
Flow) (Gas Turhine)
1 ISO

ISO Standard 2.4
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24 ISO Site Condition

I0chH0) Site Condition
(22"0 )
(Power OQutput) 1R0MN 10BMY

(Efficiency) - -
(heat Rate) 10660 kJ/kWh 100R0kIKAR
(Gas Turbine Inlet Temp)  114°C 1124°C
(Exhaust Temperature) HC 1
(Combustor)

Turbine Blade
Air

Cooling

2. HeatRecovery Steam Generator (HRSG )

Heat Recovery Steam Generator ( Heat Recovery Boiler)
(Exhaust Gas) Gas Turbine
(Steam) HRSG
Fired Steam Generator (Heating Surfaces)
Exhaust Gas Heating Surfaces
Economizer LEvaporator Superheater Boiler Drum
Steam Steam Cycle HRSG Forced Recirculation Cycle
HRSG 1 CMI
Two Pressure (Dual Pressure) Complete System Exhaust Gas
Combustion Turbine heat Input Steam
Turbine
Heating Surfaces Finned Tube Finned Tube

2 IN-Line Staggered IN-Line



Lim it

Staggered

Exhaust gas pressure Drop Exhaust Gas

A\

53

l LP. ECONOMIZER HP. 1 ECONOMIZER

l LP. EVAPORATOR

||

[ LP. SUPER HEATER

| |

| HP. 2 ECONOMIZER

7

| HP. EVAPORATOR

==

F HP. 1 SUPER HEATER |
| HP. 2 SUPER HEATER |
 AFANAN
Exhaust Gas
2.9 Exhaust Gas
Finned Tube Heating Surfaces
Heat Transfer
Fins Fin Solid Fin

Serrated Fin Serrated Fin

CMI.
Model Designation Assistant Circulation
High Press Steam Flow 172,980 kg/b.
HP. Superheat Outlet Press. 8,345 kPa.abs

HP. Superheat Outlet Temp. 521 °C



Low Press. Steam Flow
LP. Superheat Outlet pressure

LP. Superheat Outlet Temp.

(steam Turbine)

(Steam Turbine)

(High Efficiency)
Startup

804

41,262

Kpa.abs
°c

kg/h.

234

(Short Start up Time)

(Steam Turbine Design Data)

Manufacturer
Turbine Design Speed
Rating

Exhaust

Inlet Design Pressure

Inlet Design Temp.

Admission Design Pressure
Hydraulic Power Unit Rated Pressure
No-Load Throttle Flow

Light Load Throttle Flow

Maximum Throttle Flow

HP. Steam Inlet Flow
HP. Steam Inlet Pressure
HP. Steam Inlet Temp.
LP. Steam Inlet Flow
LP. Steam Inlet Pressure

LP. Steam Inlet Temp.

GE (General Electric)
3,000 rpm.

116,895 kw ./145,000 KVA. /PF=0.85/

H2Condensing

2.95" Hg /abs (74.93 mm.Hg)

1,125 psig (79.1 kg/icm?2)

520.4 °¢

107 psig (7.52 kglcm?2)

1,600 psig (112.5 kg/cm?2)

20,488 Ib/hr (9.3 metric tons/hr)
38,395 Ib/hr (17.7 metric tons/hr)

761,102 Ib/hr (345.33 metric tons/hr)

345,960 kg/hr.

83.45 Bar.A

51 °c

82,262 kg/h.

8.04 BarA

234 ¢



(Generator)
(Generator)
( Air Cooled)
Generator
Manufacturer

Shaft Speed

Poles

Phases

Voltage

Frequency

KVA Rating

Power Factor

Short Circuit Ratio (SCR)
Excitation System

- Manufacturer

- Type

- PPT Rating
- PPT Primary Voltage
- PPT Secondary Voltage

- Frequency

Hydrogen Cooled Generator

Hydrogen

GE (General Electric)
3,000 rpm.

Two

Three ,Wye Connection
11.500 Volts

50 Hertz

148.500 at 2.109 kg/cm2 H?2 Press.

0.85
0.50

GE (General Electric)

Static With Power Potential Transformer

(PPT)

1,151 KV A at 30 °c
11.500 Volts

585 Volts

50 Hertz

(Other Components)

1) Condenser

2) Cooling System

3) Feed Water Tank / Deaerator

4)  Feed Pump

5) Condensate Pump

55



7)  Condenser Exhauster System
8) Water Treatment Plant

9) Compressed Air Supply

10) Fuel Gas Bypass

11) Steam Turbine Bypass

12) Direct Cooling System

Fuel Gas Bypass 2
L Start up Shut Down HRSG Gas Bypass
Exhaust Gas HRSG
2. HRSG Malfunction Shut Down
Gas Bypass Exhaust Gas HRSG Bypass Gas Turbine
24
1
2
1
(Primary Fuel)
(Secondary Fuel)
2.
2539 2.4 2.7
2.5 2.8
2538 14,521.9462
(15,590,890 ) 41.6413

(149,910 ) 3,077,443 (118,188 )

56

Fuel

2538
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98.31%, 0.95% 0.74% 3.5 1,734.178
2539 2.7
2538 19,619,227
, 214,209 , 159,595 98.31%, 1.07%,
0.08% 2,348.066
2.8
1

98 %



2.5

758.5665
813.7397
1,121.8962
819.9150
638.7586
920.8636
1,622.0970
1,718.3981
1,766.9955
1,269.0911
1,308.7297
1,762.8952
14,521.946

( )
809,321
872,034

1,194,879
869,341
676,246
977,751

1,727,088

1,822,573

1,893,126

1,383,892

1,436,907

1,927,656

15,590,814

1 KWh. = 3,600 KJ.

= 1.6382

[ KWh.

( )
52.3752
56.4214
77.3288
56.6472
441599
64.1148
112.4662
120.5784
124.8848
93.9218
97.5840
130.9967

1,031.4792

(

=)
27514
24342
3.1056
2.3574
2.2511
3.3016
44716
4.8072
35791
2.1102
47623
57096
41,6413

2538 (

)

9,905
8,763
11,180
8,487
8,104
11,886
16,098
17,306
12,885
1,597
17,144
20,555
149,910

( )
4.5074
3.9877
5.0876
3.8619
3.6878
5.4087
1.3.254
1.8752
5.8633
3.4569
7.8016
9.3535
68.2170

60,996
4,087
3,800
3,800

29,885
66,033
2,908,842
3,077,443

2,343
157
146
146

1,148
2,536
111,713
118,189

0.4249
0.0274
0.0254
0.0264

0.1942
0.4291
18.9017
20.0291

84.258
81.565
110.141
89.526
12.927
118.552
209.081
225.952
197.295
122.342
179.112
240.768
1,731,519

0.147

2.512

2.659

84.258
81.565
110.141
89.673
12.927
118.552
209.081
225.952
197.295
122.342
181.624
240.768
1,734.178



2.6 2538

MKJ. (GJ)
14,521.9462 . 15,590,814
41.6413 KWh. 149,910
3,077,443 118,118

59

o ) ( [6])

98.31  1,031.4132 66.16
0.95 68.2170 455.05
0.74 20.0290 169.47

T e R e 0 e I S ) e n D

2.10

2538



2.1 2538
( ) ) ) ) o0
809,321 9,905 819,226 84.258 9,722.828
872,034 8,763 880,797 81.565 10,798.713
1,194,879 11,180 1,206,059 110.141 10,950.137
869,341 8,487 2,343 880,171 89.673 9,815.341
676,246 8,104 157 684,507 12.927 9,386.194
977,751 11,886 146 989,783 118.552 8,338.070
1,727,088 16,098 146 1,743,332 209.081 8,348.936
1,822,573 17,306 1,839,879 225.952 8,338.070
1,893,126 12,885 1,148 1,907,159 197.295 8,142.787
1,383,892 7,597 1,391,489 122.342 9,666.535
1,436,907 17,144 2,536 1,456,587 181.624 11,373.746
1,927,656 20,555 111,713 2,059,924 240.768 8,019.749
15,590,814 149,910 118,189 15,858,913 1,734.178 9,144.916
( I )
14000
12000
10000 ,if//’_—_—‘\\\\ N
8000 "‘“§*K\\\\’“—-“’—"“~——-’///', \\\e
6000
4000
2000
0 . :

n.A.

W.e.

§.A.

211

H.A.

nw. H.A. (PARIN n.A. LYRIR n.A. a.A. n.g.

2538



2.8

1,738.3536
1,514.2461
1,050.9055
1,419.8948
1,298.3360
1,568.9671
1,754.4462
1,892.4044
1,331.1798
1,901.1146
1,427.2804
1,578.5000
18,475.629

)
1,878,725
1,620,213
1,119,365
1,511,579
1,382,424
1,711,949
1,883,712
1,974,386
1,379,103
1,958,629
1,502,209
1,674,377

19,596,671

1 KWh. = 3,600 KJ.

= 16382

| KWh.

( )

130.1969
110.9120
76.2099

104.5537
95.9383
118.5483
135.8321
141.7531
100.2684
146.2309
112.3213
124.0946

1,396.8595

5.6620
5.1639
4.3269
5.0521
4.6688
5.3991
5.6702
5.9320
4.7140
5.8639
2.6842
4.3649

59.5020

2539 (

)
20,383
18,590
15,577
18,188
16,808
19,437
20,413
21,356
16,970
21,110

9,663
15,714
214,209

( )
9.5717
8.7297
1.3147
8.5407
1.8927
9.1273
9.5856
10.0281
7.9691
9.913
45317
71.3789

100.5892

()
242,476

1,196

87,290

9,317
22,207
1,525,965
11,708
2,101,989
134,342
4,136,490

(

9,317

46

3,370

360
857
58,912
452
81,151
5131
159,596

1.6576

0.0082

0.5971

0.0656

0.1564

10.7478
0.0848

15.2249
1.0450
29.5874

230.945
200.935
136.213
187.836
167.864
208.898
235.689
243.083
172.863
247,571
121.347
184.004
2,331.248

0.761

0.169

0.013
0.057
3.643
0.034
5.747
0.394
10.818

231.706
200.935
136.213
187.836
168.033
208.898
235.702
243.140
176.506
247.605
127.094
184.398

2,348.066



(%)

FWaau

Uil

2.9

40

62

2539
M.KJ. (GJ.) 0 ( ) ( 1GJ.)
18,475.6287 19,600,224 98.31 1,396.8594 71.27
59.5020 KWh. 214,209 1.07 100.5892 469.58
4,136,490 159,595 0.80 29.5874 185.39
98.31
1.07 0.80
95791 TNR ¥ iuRa
2.12 2539



2.10

( )
1,878,725
1,620,213
1,119,365
1,511,579
1,382,424
1,711,949
1,883,712
1,974,386
1,379,103
1,958,629
1,502,209
1,674,377
19,596,671

14000

)
20,383
18,590
15,577
18,188
16,808
19,437
20,413
24,356
16,970
21,110

9,663
15,714
217,209

2539

) )
9,317 1,908,425

1,638,803

46 1,134,988
1,529,767

3,370 1,402,602
1,731,386

360 1,904,485
857 1,999,599
58,912 1,454,985
452 1,980,191
81,151 1,593,023
5,131 1,695,222

159,596 19,973,476

(

231.706
200.935
136.213
187.836
168.033
208.898
235.702
293.14
176.506
247.605
127.094
184.398

2,348.066

/
8,236.407
8,155.866
8,332.450
8,144.163
8,347.182
8,288.188
8,080.054
8,224.064
8,243.261
7,997.379
12,534.211
9,193.278
8,506.352

12000
10000

8000
6000

4000 |

2000

2.13

2539
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10.

11.

12,

13.
14.

2.11

40
70
400

212

Starting motor

Fuel Gas Compressor

Cooling Water Pump Motor

Turb. Shell & Exhaust Flame
Blower Motor

Auxiliary Lube Oil Pump Motor
Water Injection Pump Motor
Cooling Water Fan motor

Fuel Forwording Pump Motor
Starting Atomizing air

Compressor Motor

Cooling Air Fan Motor

( Turbine Compartment )

Turbing / Compressor Wash Water
Pump Motor

Hydraulic Supply Pump Motor
Emergency Lube Oil Pump Motor
Lube OQil Mist. Superator Motor

o> &= oo o B>

1250
670
100
100

100
75
25
40
20

20

20

10

10
10

1782
246
60
2,088

932.50
500.00
74.60
74.60

74.60
55.95
18.65
29.80
14.92

14.92

14.92

7.46

7.46
7.46

71,280
17,220
2,400
90,900

C
1,865.00
2,000.00
149.20
298.40

298.40
111.90
149.20
119.20

29.84

29.84

14.92

14.92

14.92

14.92
5,110.66
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2.13

Circulating Water Pump Motor
High Pressure Boiler Feed Pump
Condensate Pump

Fire water Pump

Low Pressure Boiler Feed pump
Closed Cycle Cooling Water Pump
High Pressure Circulating Pump
Station Air Compressor
Condensing Air Exhauster

. Survice Water Pump

. Condensate Transfer Pump
. Seal Air Fan

. Travelling Water Screen Wash pump

Low Pressure Circulating Pump

1,219
1,025
160
150
145
100
100
75
40
40
30
15
15
10

910.00
172.11
119.36
111.90
108.17
74.60
74.60
55.90
29.84
29.84
22.38
11.19
11.19
7.50

2,730.00
2,316.33
358.08
111.90
32451
223.80
298.40
167.70
89.52
29.84
22.38
44.76
33.57
30.00
6,780.79
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