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Item Description QTY. Manufacture Type/Model Output Location

Gas Turbine Generator 1B
1 Gas Turbine 1B 1 General Electric PG 6581 (B) 42,100 kW Zone A
2 Gas Turbine Generator 1B 1 ALSTOM CE-240 ATP3 Zone A
3 GT Generator transformer 1 Tira Thai 52 MVA - 121/11 kv Zone A
4 Unit Auxiliary transformer 2 1 Fuji Electric 400 kVA - 11 kv/400V Zone A
5 Turbine control cab 1 Zone A

Steam Turbine Generator
1 Steam Turbine 1 ALSTOM POWER SrO CE240L AX 41,830 kW, 5810 RPM Zone A
2 Steam Turbine Generator 1 ALSTOM Zone A
3 Steam Turbine Auxiliaries 1 ALSTOM Zone A
4 Turbine / Generator Control system 1 Zone A
5 Condenser (Shell & Tube) 1 ALSTOM Shell & Tube Zone A
6 ST Generator Transformer 1 TIRA THAI 52 MVA - 121/11 kv Zone A
7 Vacuum pumps 2 NASH 37 kw Zone A
8 Condensate pump 2 FLOWSERV Zone A

1.2 in3esdnsuaraunsaisznaudug aelulssiitidnln lawuwesdu dmiudiliunusensy

HRSG 12

1

Heat Recovery Steam Generator 12, including: 1 ALSTOM Dual Pressure 64,780/14,070 kg/hour Zone A
- Bypass stack with damper

- Auxiliary equipment HRSG12

Electrical installations & Control systems

1 HV/MV/LV Electrical installations 1 Lot
2 DC & UPS systems 1 Lot
3 Gas Turbine Control system 2
a4 Steam Turbine Control system 1
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5 DCS 1 Lot Yokogawa
6 Associated switchgear & Cabling 1 Lot
Balance of plant & Supporting installations
1 Deaerator 1 TOYO Thai Corp Zone A
2 HP Boiler feed water pumps 3 KSB Zone A
3 LP Boiler feed water pumps 3 KSB Zone A
4 Chemical dosing unit (Boiler feed area) 1 Zone A
5 Auxiliary Boiler (‘%anaumquﬂnmi hiéanau 1 Hirakawa Boiler Guidong 5,000 KG/HR Zone A
21A19) (Thailand)
6 Air Compressor (‘%anaumquﬂnmi hiéanau 3 Atlas Copco ZT18 18 kW Zone A
81A19)
7 Air Dryers 2 Atlas Copco CD60 265 SCFM Zone A
8 SA Receiver tank 2 Unimit Engineering Vertical Zone A
9 CA Receiver tank 1 Unimit Engineering Zone A
10 Cooling Tower 1 3-Cells 11,000 M3/HR Zone A
11 Start-up CW pump 1 Zone A
12 Main cooling water pumps 3 Torishima 5,500 M3/HR - 500 kW Zone A
13 Closed cooling water pumps 2 Torishima 1060 M3/HR - 132 kW Zone A
14 Plate heat exchangers 2 Hisaka 932, 5M2 Zone A
15 Chemical dosing unit (Cooling tower area) 1 Zone A
16 Expansion vessel 1 Unimit Engineering Zone A
18 Qily collection pit 1 Zone A
19 Waste oil tank (oil separator) 1 Zone A
Gas metering
1 Gas metering / Regulating lines 2 Pietro fiorentini Zone C
2 In-line flow meters 2 Zone C
3 Satellite communication equipment 1 Zone C
4 Gas heater 1 Zone C
5 Control system & electrical panels éaaaumww 1 Zone C
gqunanl lufanauenans)
VIBIMR; 35U Gas Metering sonaugunsaiuazszuuiiovas 3w, 18nln Tawuiwaistu Tsa windu (hilisecaussuuvas . (3nin Tawuiueisdy (dausiavens)
115 kV Substations & Control Building
1 Eight bays substation equipment & Bus 8 Bays EGCO 115 kv
2 Lattice gantry 12 Bays Substation
(Zone A)
3 Two bays substation equipment & Bus 2 Bays PEA 115 kV
4 Control / Relay & Protection equipment 1 Terminal
5 115 kV Switchgear 1 Fuji Electric Substation
6 Lattice gantry 3 (Zone A
7 Transformer 6.9 kV/400V (Dry type)
8 Incoming outgoing 400V
Control
9 Motor control 400V
Building
10 Switchgear 6.9 kV
(Zone A)
11 Transformer 22kV/6.9kV (serial no. 1APE-XF-1) 1
12 Transformer 11kV/6.9kV (serial no. 1APE-XF-2) 1
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g‘tJmW'ﬁl 2 : General Plot Plan of Control Building
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gﬂm‘wﬁl 3 : Overall Plot Plan Layout Zone A & Zone C (Top view)

— e L /-

Zone A L S

gﬂmwi‘i 4 : Overall Plot Plan Layout Zone A & Zone C (Front view)
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g‘dm‘wﬁ 5 : Overall Plot Plan Layout Zone A (Side view)

gﬂm‘wﬁ 6 : Overall Plot Plan Layout Zone A
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A1ANUIN 1

EQUIPMENT LIST

M1TNTLNTATRIINUArEUNIAIUTENaU (JlauesAsieansensiAsudeuaskuumieniuena1suseninga)

insavdnsuanuazaunsalsznay

Item Description QTY. Manufacture Type/Model Output Price (THB)

Gas Turbine Generator 1B

Gas Turbine 1B 1 General Electric PG 6581 (B) 42,100 kW

Gas Turbine Generator 1B 1 ALSTOM CE-240 ATP3

GT Generator transformer 1 Tira Thai 52 MVA - 121/11 kV
Unit Auxiliary transformer 2 1 Fuji Electric 400 kVA - 11 kv/400V
Turbine control cab 1

Steam Turbine Generator

1 Steam Turbine 1 ALSTOM POWER CE240L AX 41,830 kW, 5810 RPM
SrO
2 Steam Turbine Generator 1 ALSTOM
3 Steam Turbine Auxiliaries 1 ALSTOM
4 Turbine / Generator Control system 1
5 Condenser (Shell & Tube) 1 ALSTOM Shell & Tube
6 ST Generator Transformer 1 TIRA THAI 52 MVA - 121/11 kV
7 Vacuum pumps 2 NASH 37 kw
8 Condensate pump 2 FLOWSERV
Total

M151951N5LATRENTUAYgUN AN (flauesinidesnsensiamufeuazuuuinniouiuenansusemngan)

t3a9InsuazguUnsalou

Item Description QTy. Manufacture Type/Model Output Price (THB)

HRSG 12

Heat Recovery Steam Generator 12, including: 1 ALSTOM Dual Pressure 64,780/14,070 kg/hour
- Bypass stack with damper

- Auxiliary equipment HRSG12

Electrical installations & Control systems

1 HV/MV/LV Electrical installations 1 Lot

2 DC & UPS systems 1 Lot

3 Gas Turbine Control system 2

4 Steam Turbine Control system 1

5 DCS 1 Lot Yokogawa
6 Associated switchgear & Cabling 1 Lot

Balance of plant & Supporting installations

1 Deaerator 1 TOYO Thai Corp
2 HP Boiler feed water pumps 3 KSB

3 LP Boiler feed water pumps 3 KSB

a4 Chemical dosing unit (Boiler feed area) 1
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5 Auxiliary Boiler 1 Hirakawa Boiler 5,000 KG/HR
Guidong (Thailand)
6 Air Compressor 3 Atlas Copco ZT18 18 kW
7 Air Dryers 2 Atlas Copco CD60 265 SCFM
8 SA Receiver tank 2 Unimit Engineering Vertical
9 CA Receiver tank 1 Unimit Engineering
10 Cooling Tower 1 3-Cells 11,000 M3/HR
11 Start-up CW pump 1
12 Main cooling water pumps 3 Torishima 5,500 M3/HR - 500 kW
13 Closed cooling water pumps 2 Torishima 1060 M3/HR - 132 kW
14 Plate heat exchangers 2 Hisaka 932, 5M2
15 Chemical dosing unit (Cooling tower area) 1
16 Expansion vessel 1 Unimit Engineering
17 Process condensate cooling pumps 1
18 Oily collection pit 1
19 Waste oil tank (oil separator) 1
Gas metering
Gas metering / Regulating lines 2 Pietro fiorentini
In-line flow meters 2
Satellite communication equipment 1
Gas heater 1
Control system & electrical panels 1
115 kV Substations & Control Building
1 Eight bays substation equipment & Bus 8 Bays
Step down transformers 2 TIRA THAI 21/30 MVA — 115/23 kv
22 kV Switchgear 1
Lattice gantry 12 Bays
2 Two bays substation equipment & Bus 2 Bays
Control / Relay & Protection equipment 1
115 kV Switchgear 1 Fuji Electric
Lattice gantry 3
3 Transformer 6.9 kV/400V (Dry type)
Incoming outgoing 400V
Motor control 400V
Switchgear 6.9 kV
Transformer 11kV/6.9kV 1
Transformer 22kV/6.9kV 1
Total
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A1ANUIN 2

TECHNICAL SPECIFICATION

GAS TURBINE DESIGN DATA:

Gas turbine model series
Gas turbine application
Cycle

Shaft rotation

Type of operation

Shaft speed

Control

Protection (basic types)
Cooldown mechanism

Sound attenuation

Gas turbine rating
Fuel

Rating (base load)

Compressor section

PG 6581 (B)

Generator drive

Combined cycle

Counterclockwise

Continuous

5,100 rpm

Mark V SPEEDTRONIC solid-state electronic control system

Overspeed, overtemperature, vibration and flame detection

Ratchet device integral with torque converter

Acoustical enclosures off base, Inlet and exhaust silencers to meet site

requirements

Single Gas

39,100 kW/fuel

Number of compressor stages 17

Compressor type
Casing split

Inlet guide vanes type

Turbine section
Number of turbine stages
Casing spit

Nozzles

Combustion section
Type

Chamber arrangement
Fuel Nozzles

Spark plugs

Flame detectors

Bearing assemblies
Quantity
Lubrication

No.1 bearing assembly

Axial flow, heavy duty
Horizontal flange

Modulated

3
Horizontal

Fixed area three-stages

10 multiple combustors, reverse flow design
Concentrically located around the compressor
Fuel single nozzles, 1 per chamber

2, electrode type, spring-injected, self-retracting

4 ultra-violet type

2
Pressure lubricated

Active and inactive thrust and journal, all contained in one assembly

(located in inlet casing assembly)

Journal

Elliptical
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Active thrust
Inactive thrust

No.2 bearing assembly

(located in exhaust frame assembly)

Starting system
Starting device

Power

Torque converter
Type

Fuel system
Operating type
Fuel manual signal

Fuel stop valve

Lubrication system
Lubricant

Total capacity

Bearing header pressure
Main lube pump
Auxiliary lube pump

Emergency lube pump

Heat exchangers (lube oil)
Type
Quantity

Filters (Lube oil)
Type
Quantity

Cartridge type

Hydraulic supply system
Main hydraulic supply pump

Auxiliary hydraulic pump

Hydraulic Supply Filter(s)
Type

Quantity

Generator
Manufacturer
Type

Rate output
Voltage

Lubrication source

Tilting pad, self-equalizing
Tilting pad, non-equalizing

Elliptical journal

AC-Electric Induction Motor

450 kW, 6600 V, 50 Hz, 3000 min™

Hydraulic with integral reversing gear and ratchet

Fuel Gas
SPEEDTRONIC MK V - turbine control panel

Electrohydraulic servo control

Mineral lube oil, ISO VG 32

approx.. 6435 Itrs

1,73 bar

Shaft-driven, integral with accessory gear

AC Motor-driven, vertical, submerged, centrifugal, sump type

DC Motor-driven, vertical, submerged, centrifugal, sump type

Oil heat to closed cycle water (single lube oil cooler)

Two

Full flow
Double unit with transfer valve

5-micron filtration, pleated paper

Accessory gear-driven, variable displacement, axial piston

N/A

Full flow

Double unit with transfer valve

ALSTOM

TA 30 - 46

11.000 KV / 50 Hz / Power Factor 0.f8

Gas turbine Lubrication system
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Load gear
Manufacturer
Type

Power rating
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A.C. Exciter with rotating diodes (Brushless system)

Flender - Graffenstaden
TRL 65 CV

54.000 KW
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STEAM TURBINE DESIGN DATA:

TYPE

TURBOSE OUTPUT: (at generator teminals)
- rated

- maximal

SPEEDS:
- rated - turbine
- rated - generator
- emergency trip (turbine) 110%
- resonance (turbine)
1. natural frequency

2. natural frequency

NATUREAL TORSIONAL FREQUENCY OF THE ROTOR ASSEMBLY

1. frequency

2. frequency
DIRECTION OF ROTATION

LIVE STEAM:
- pressure rated
- temperature rated
max. (permanently)

- temperature change
temperature jump, max. permiss.
subsequent rate of temp. change
rate of temp. change, max. permiss
(without previous temp. jump)

- steam flow rated

max

- short time deviations acc. To IEC 45-1

pressure increase max 12 h/a

temperature increase max 400 h/a

- steam quality

LP ADMISSION STEAM
- range of pressure
- range of temperature

- steam flow, max

BLEED
- steam pressure max. app.

- steam flow max. app.

Condensing with one bleed and one extraction

41.83 MW
41.83 MW
5791 min™
1500 min’!
6370 min!
2548 min’!
6081 min!
14.1 Hz
40.2 Hz

c.c.w. (seen turbine - generator)

79.5 bar (g)
518 °C

523 °C

+20 °C

+2 °C/min
+5 °C/min
129.45 t/h
133 t/h
94.4 bar(g)
537 °C
58-74 bar(g)
218.9 - 233.2 °C
28.5 t/h
27.85 bar(g)
11.26 t/h
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CONTROLLED EXTRACTION

- pressure rated 11.6 bar(g)

- pressure limits 10.6 - 12.6 °C

- steam flow, max. 50 t/h
EXHAUST:

- pressure rated 0.084 bar(a)

- pressure max. 0.2 bar(a)

- steam flow, max. 147.0 t/h
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GAS TURBINE CORRECTION CURVE

‘General Electric Model PG6581 Gas Turbine

TOYO THAI 6K1130 - 6K1160
Estimated Performance

Effect of Steam Injection on Output at DIfferent Compressor Inlet Temps
Design Values Referenced on §53HA35E60 Rey -

250

Fuel: Matural Gas
Mode: Base
1.0500 +
1.0480
10480
1.0440 +
1.0420 +
1.0400 £
1.0380 £
1.0360
1.0340 £
1.0320
1.0300
§ 10280 ¢
¥ 10280 £
§ 1.0240 4
0 10220 £ |
1.0200 +
1.0180 £ '
1.0160 £
1.0140 £
1.0120 +
1.0100 £
1.0080 - —
1.0060 < _
1.wn£
1.0020 +—F
1.0000 2z -
0.00 0.50 1.00 1.50 2.00
Oiluant Injaction - kglsea
- Comg Inlet Tamperatura (*C)
11.0 250 30.0 32.6 35.0 430
0.00 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000
_[C0.46_ | 1.008316 | 1.008413 | 1.008676 | 1.010133 | 1.010872 | 1.011211
; (Y] 1.015285 | 1.018085 | 1.018073 | 1015465 | 1.019925 | 1.021545
1.31 | 1.023635 | 1.026727 | 1.028035 | 1.028758 | 1.020446 | 1.031845
i 168 | 1.030661 | 1,034636 | 1.036331 | 1.037266 | 1.038158 | 1,041276
£|_1.78_| 1.032189 | 1.036354 | 1.038133 | 1.030114 | 1.040050 | 1.043326
E 188 1.033716 | 1.038072 | 1.038935 | 1.040962 | 1.041341 | 1.045372
; 1.85 | 1.035243 | 1.030788 | 1.041734 | 1.042808 | 1.043831 | 1.047419
2.03_| 1.036769 | 1.041503 | 1.043533 | 1.044652 | 1.045720 | 1.049485
212 1038285 | 1.043217 | 1.045330 | 10484535 | 1.047607 | 1.051510
Schmitt O 553HA3569 Rev -
Q52302 Sheat 33

Page 46 of 88



u3¥ 1Bnln lauiueisdu $1dn

nansUsznmnTne/Seaey wieadng Unit 12 ndengunsalseneu wazinSesdnsdu 4 Tsdluih Bnln Tawuwewsdu

- General Electric Model PG6581 Gas Turbine
TOYO THAI 6K1130 - 6K1160

Estimated Performance
Effect of Steam Injection on Heat Rate at Different Compressor Inlet Temps
Design Values Referanced on 55IHAISE9 Rav -

Fual: Matural Gas
Mode: Base

na7s0 £ : —— — - <&
0.9740 F—— ' -
05720 £
0.9700 J. + 1 - i + 1 - -
0.00 0.50 1.00 1.50 200 25
Ddlsant Infaciion - kp'ss:
Com F Inlat Temparature “C)
11.0 25.0 30.0 32.6 35.0 43.0
0.00 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000
046 | 0.995607 | 0.995248 | 0995002 | 0994850 | 0.994730 | 0.904285
@| o08a | 0991995 | 0.990843 | 0990478 | 0.990212 | 0989064 | 098083
2| 131 | 0.888240 | 0.986721 | 0.966046 | 0.985664 | 0.965298 | 0.884018
E 168 | 0.584833 | 0.082914 | 0.062053 | D.0B1566 | 0.961101 | 0.979450
178 | 0.684088 | 0582084 | 0.681153 | 0.SB06EE | C.860198 | O.o7@47s
E 166 | 0.883384 | 0681277 | 0680337 | 0579807 | 0.679205 | 0.977504
185 | 0.662633 | 0.980463 | 0579484 | 0578933 | 0.678403 | 0.976533
E| 203 |o9e1s04 | 0979652 | 0978834 | 0978062 | 0.877511 | 0.975565
212 | 0981177 | n.e7ee4a | o977vas [ 0977154 | 0976623 | 0.574802 |
Schimitt O 553HAL56D Rev -
052302 Sheat 34
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TOYO THAI 6K1130 - 6K1160
Estimated Performance
Effect of Steam Injection on Exhaust Flow at Different Compressor Inlet Temps

Design Values Referenced on 553HAISEY Rev -
Fuel: Matural Gas

‘General Electric Model PG6581 Gas Turbine

Mode: Base
1.0140
10120 1=
1,0100 +—
1.0080
1.0060
1,0040 —
1.0020
1.0000 ; : ! . ; .
0.00 0.50 1.00 1.80 2.00 2.50
Diluent Injection - kgisac
Comprassor Inkat T [*C)
11.0 350 30.0 328 35.0 43.0
0.00 | 1.000000 | 1.000000 | 1,000000 | 1.000000 | 1.000000 | 1.000000
_[T046 [ 1.003066] 1.003221 | 1,003277 | 1.003306 | 1.003333 | 1.003418
¥[ 0.8 | 1005899 | 1.006799 | 1.006306 | 1.006362 | 1.006413 | 1.006578
5[ 1.31_| 1.008730] 1.009175 | 1.009334 | 1.008417 | 1.009432 | 1.008736
[ 1.69 | 1011330[ 1011807 [ 1.012114]1.012222 | 1012318 1.012635
& 1.78 [1.011806] 1.012502 | 1.012719 | 1.012832 | 1.012835 | 1.013267
786 | 1012461 ] 1.013006 | 1.013324 | 1.013443 | 1.013550 | 1.013898
185 | 1.013027 | 1,013651 ] 1.013828 | 1.014053 | 1.014186 | 1.014529
B 7.03 | 1.013583 ] 1.014286 | 1.014534 | 1.014664 | 1014781 | 1.015160
212 | 10141568 1014880 | 1.015138 | 1.015274 | 1.015306 | 1,015781
Schmitt O 553HAI5ES Rev -
05123102 Sheet 35
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General Electric Model PG6581 Gas Turbine

TOYO THAI 6K1130 - 6K1160
Estimated Performance
Effect of Compressor Inlet Temperature on ﬂutpug_
Deaign Values Referenced on 553HA35608 Rev -
Fisnd: Matural Gas
Mode; Base

1.1300 \\
14400 \
1.0800 - -
1.0700 \\
o 1.0500
z \ |
2 10200 +— \
1.0100 \
0.5900 - = \
0.5700 | —
F Curves Generated with 0 % Relative 8
|
0.8500 - Humidity \
0.8300 : .
10 20 0 40
Compressor Inbet Temperaturs - Deg. ©
[Units _
< e | 1700 | 1500 | 20.00 | 95.00 | 30.00 | @260 | 3500 | 3700 | 4000 43.00
= 4728 111586 | 108375 | 1.0513 | 1.0186| 1.0014758 | 0.0656 | 0.07237248 | 0.0525] 0.933573
553HAI569 Rav -
ity Sheet2
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General Electric Model PG6581 Gas Turbine

TOYO THAI 6K1130 - 6K1160

Estimated Performance
Effect of Compressor Inlet Temperature on Heat Rate
Design Values Referenced on 553HA3569 Rav -

Fuel: Matural Gas

Mode: Basa
1.0100 ! T
© 5000 i /
|
0.9900
o
B -
x
g -
M
4
®
] |
T 09800 . l
0.9700 — ' = S
|
| Curves Generated with 0 % Relative
Humidity
0.9600 +—— .[L ' .
10 20 30 40
Compressor Inlet Temperature - Deg. C
Units
Compressor Inlet Temperature C 11.00 15.00 20.00 25.00 30.00 32.60 35.00 37.00 40.00 43.00
Heal Rata Ratio 0.962534 | 0.966916 | 0.972976 | 0.97972 | 0.987176 | 0.991349 | 0.995361 | 0.998813 | 1.004222 | 1.00991
Schmitt O 553HA3569 Rev -
05/23/02 Sheet 3
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General Electric Model PG6581 Gas Turbine
TOYO THAI 6K1130 - 6K1160

Estimated Performance .
Effect of Compressor Inlet Temperature on Exhaust Flow
Design Values Referencad on 553HA3569 Rev -
Fuel: Natural Gas

Mode: Base

1.1000

1.0900

1.0800

1.0700

1.0600

1.0500

1.0400

1.0300

Exhaust Flow - Ratio

1.0200

1.0100

1.0000

0.9900

0.9800 +—

Humidity

Curves Generated with 0 % Relative

0.9700
10

20

30

Compressor Inlet Temperature - Dag, C

40

Units

Compressar inket Temperature

*c

11.00

15.00

20.00

25.00

30.00

32.60

35.00

37.00 40.00 43.00

|Exhaust Fiow Ratio

1.103544

1.086728

1.065846

1.045122

1.02456

1.013931

1.004064

0.995737 [ 0.883311 | 0.97097

Schmitt O
05/23/02

553HA3565 Rev -
Sheat 4
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General Electric Model PG6581 Gas Turbine
TOYO THAI 6K1130 - 6K1160

Estimated Performance

Design Values Referenced on 553HA3SES Rev -

Fuel: Matural Gas
Mode: Basa
10280 £—
1.0240 £
1.0200 %
1.0160 -
10120 £
1.0080
1.0040 £
o
2 1.0000 £
e :
éo.wao 3 v
0.8920 ¥ /f" |
0.9880 £ —
0.9840 3 +
0.9800 % -
0.9760 £—
0.9720 4
0.9680 &~ |
1
n.wu% : : L
962.3 982.3 1002.3 1022.3 1042.3 1062.3
Barometric Pressure - mbara
Compressor Inlet Temparatura (*C)
o | 250 30.0 326 35.0 430
= 96233 | 0.98877 | 0.06827 | 0.96800 | 096801 | 0.96792 | 0.96762
557545 T0o7518 | 097479 | 0.97465 | 0.97458 | 0.67451 | 0.97426
E5259 | 098152 | 0.98122 | 0.98111 | 0.98106 | 098101 | 098083
£ 90272 | 0.98776 | 0.98756 | 0.98750 | 008746 | 0.98743 | 0.98730
g 1012.98 | 1.00000 | 1.00000 100000 1.00000 1.00000 1.00000
L [1033.24 | 1.01190 | 1.01208 | 1.01216 | 1.01220 | 1.01223 | 101238
104337 [ 101772 | 101801 | 1.01811 | 1.01817 | 1.01822 | 1.01841
1053.50 | 1.02345 | 1.02384 1.02397 1.02405 1.02412 1.02438
5[ 706363 | 102910 | 102950 | 1.02975 | 1.02985 | 1.02994 | 1.03026
i 553HA3569 Rev -
Schmitt O
082302 Sheet 28
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General Electric Model PG6581 Gas Turbine
TOYO THAI 6K1130 - 6K1160

Estimated Performance

Effect of Barometric Pressure on Heat Rate at Different Compressor Inlet Temps
Design Values Referenced on 553HA3569 Rev -

Fuel: Matural Gas
Mada: Base

1.0010

/|

1.0008

1.0006

Y

Va

1

250

1.0004

1.0002 +

L

1.0

/
Z
Z—

1.0000

0.9998

0.9996

0.9994

—

8623

982.3

1002.3
Barometric Pressurs - mbara

10223

Comprassor Inlet Temperature (“C)

1042.3

11.0

25.0

30.0

32.6 35.0

43.0

962,33

0.999348

0.999742

0.899670

0.999624 | 0.999562

0.999448

97248

0.998032

(0.999754

0.999705

0.999669 | 0.999635

0.999527

0.998029

0.999802

0.999756

0.998725 | 0.999703

0.999621

982.59
992.72

0.999840

0.999853

D.999822

0.999804 | 0.990787

0.994732

1012.98

1.000000

1.000000

1.000000

1.000000 | 1.000000

1.000000

1033.24

1.000111

1.000204

1000241

1.000256 | 1.000273

1.000330

104337

1.000187

1.000327

1.000384

1.000407 | 1.000432

1000517

1053.50

1.000274

1.000485

1.000542

1.000573 | 1.000606

1.000719

Baromalric Pressure {mbara)

1063.63

1000375

1.000616

1,000713

1.000755

1.000793

1.000938

Schmitt O
0523002

1062.3

553HA3569 Rev -

Sheat 29
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General Electric Model PG6581 Gas Turbine

TOYO THAI 6K1130 - 6K1160

Estimated Performance
Effect of Barometric Pressure on Exhaust Flow at Different Compressor Inlet Temps

Design Values Referencad on 553HAJSE9 Rev -
Fuel: Natursl Gas

Mode: Base
1.0500 /
1.0400 _ /
1,0300 /
1.0200 /
1.0100 /
1.0000
0.9900
0.9800
0.9700 4
0.9600 /
0.9500
0.9400 - -
062.3 982.3 1002.3 1022.3 1042.3 1062.3
Baromatric Pressurs - mbara
Comprassor inlet Temperature (°C)
11.0 25.0 30.0 32.6 35.0 43.0
= B62.33 | 0.050018 | 0.549976 | 0945958 | 0.540048 | 0.949938 | 0.949897
E G72.46 | D.0B0077 | 0.050083 | 0.959960 | 0.959961 | 0.959952 | 0.959919
=["882.59 | 0.970015 | 0.969989 | 0.969978 | 0.969872 | 0.969966 | 0.969941
5 ag2.72 | 0.980012 | 0.979004 | 0.979987 | 0.979983 | 0.979978 | 0.979961
‘E 1012.98 | 1000000 | 1000000 | 1.000000 | 1.000000 | 1.000000 | 1.000000
= "1033.24 | 1.019983 | 1.020001 | 1.020009 | 1.020013 | 1.020017 | 1.020035
E 1043.37 | 1.029972 | 1.029999 | 1.030011 | 1.030018 | 1.030025 | 1.030051
1053.50 | 1.039960 | 1.038997 | 1.040013 | 1.040022 | 1.040081 | 1.040066
21706363 | 1.049946 | 1.049003 | 1.050013 | 1.050024 [ 1.050036 | 1.050080
Schmitt © 553HA3569 Rev -
os/2am2 Sheet 30
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General Electric Model PG6581 Gas Turbine
TOYO THAI 6K1130 - 6K1160

Estimated Performance

Effect of Relative Humidity on Output at Different Compressor Inlet Temperatures

Design Values Referenced on 553HA3569 Rev -

11.0

e -
%E——HHE
RN
\ —

| N

N
T
\

‘“=-________"""“-=_.
——

L"‘\.._H__“\\-‘

N

0.9970 N \\
\. "
0.9950
0 10 20 30 40 50 &0 70 80 0 100
Rsdative Humidity - %
‘Compressor Inlel Temperature ["C)
110 25.0 30.0 326 35.0 43.0
- 1] 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000
. 30 0.99584 | 000073 | 099958 | 0.99947 | 0.99935 | 099884
= an 099991 | 0.00083 | 099943 | 099929 | 009914 | 059843
% 50 069989 | 099954 | 099928 | 0.99590 | 0.59891 | 0.98802
§ B0 099987 | 099944 | 099913 | 000802 | 0.99868 | 099759
I! 70 089985 | 0090934 | 090658 | 099872 | 009845 | 099716
2 80 0.59982 | 000924 | 0998B2 | 0.08853 | 0.00821 | 099671
5 %0 0.80980 || 0.00014 | 099866 | 099833 | 0.99796 | 090626
& 100 0.99976 | 0.99504 | 0.99850 | 0.99812 | 0.99771 | 099584
Schmitt O - Y- S53HATSES Rev
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General Electric Model PG6581 Gas Turbine
TOYO THAI 6K1130 - 6K1160
Estimated Performance

Effect of Relative Humidity on Heat Rate at Different Compressor Inlet Temperatures
Design Values Referenced on 352HAS5ED Rev - |
Fuml: Mabural Gas

Fatio

Made: Base
1.0200 430
1.0180 _,_
1.0160
1.0140
35.0
1.0120
2 10100 : il
/ / /”/ ne
1.0080 -
| / //_,//J L %0
1.0060 /”‘_
/ _'_'_._,_--'-"_.-.-.-'_.-
1.0040 /__,/‘ | —
/ |
— Y
10020 //'...--'-"'"H-.F- , — L
T
1.0000 i )
0 10 20 30 40 50 60 70 80 a0 100

G Intet Temperature
110 750 30.0 326 350 FEYY

] 1.00000 1.00000 T.00000 1.00000 700000 1.00000
# E 100081 | 100208 | 100278 | 100325 | 100374 | 1.00580
z 40 100108 | 100272 1.00371 1.00434 | 1.00500 1.00789
= 50 1.00135 1.00340 100454 1.00543 1.00626 |  1.009%0
E &0 100162 | 1.00409 1,00557 00652 | 1.00752 101181
z 70 1.00189 1.00477 1.00B51 1.00762 1.00879 1.01383
S 80 100216 | 100546 | 100745 |  1.00873__| 1.01007 |  1.01597
K 50 1.00243 1.00615 1.00640 1.00083 1.011358 1.01801
& 100 1.00271 1.00684 1.00034 101054 1.01263 1.02001

ESTHANRRG R -
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General Electric Model PG6581 Gas Turbine

TOYO THAI 6K1130 - 6K1160
Estimated Performance
Effect of Relative Humidity on Exhaust Flow at Different C.
Dizskgn Values Referenced on 553HA3SES Rev -

P Inlet T

Fual: Madural Gas. i
Mods: Base | .
- T
]
_—‘_‘__—-—-
0.9970 —
.‘___-__—-—-
—
0.9950 — = 1o
0.9930 N_\\\
0.8510 =, E—
0.9890 — 50
g 0.8870 I~
2 09850
&
g nosa0 B
g ! !
0.9810 \ ' 5.0
0.8790 —
0.4770
0.9750 -
0.9730 \
0.8710 B
43.0
0.9690 .
o 10 20 30 40 50 &0 70 80 80 100
Ralative Humidity - %
pressar ot s ¢
1.0 750 30.0 326 35.0 ey
2 [i] 1,00000 1.00000 100000 1.00000 100000 1.00000
: 30 0.99862 0.99668 0.99555 0.99485 0.9947 93100
z 40 0.89816 099557 0.99407 0.99313 9921 98200
5 50 0.99770 0.95448 099259 0.23141 99019 | - 0.98500
E 80 089724 0.99335 0.99110 0.86970 9852 98159
z 70 0.99678 0.99224 0.98962 098758 98827 97899
z 80 0.99632 0.99113 0.98814 0.98626 98431 |~ 0.97598
g 50 0.99585 0.99002 0.98665 0.98454 058234 0.57298
| 100 0.99539 0.98891 0.98517 0.98282 0.85038 096997
PRI - L= ERAHASEA RAw -
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STEAM TURBINE CORRECTION CURVE

. ' "1E wolad By! Projeck:
[ ALsTOM Power  SH"Brounex [***25 /062001 | TLP COGEN
s.r.e. Brno ]‘I'_
Correction graph
Load point LOAD 1 -t
D}nge Eteam ressure abs ..... 20.500 bar - -
Live steam temperature ... ... 518.000 grd
Live steam flow ...........-: 35.933 Eg,.-"s
bleed pressure abs........... E&.guz ka;
bleed flow ....... . coo-enns =3. 92 bg s
extraction pressure abs...... 12.6 0 ar
extraction fFlaw . ......... ... —?.?Ea Eg{g
admission pressure abs...... &.80 a; .
admission steam temperature.. 224.2 gr
admission steam flow......... 7.820 kgfsc
Caoling water temperature 32.0 grd
Pg guaranta Snuer
= gasure oWer
Fo P (14k) Em : Enrrett. factor
e
T |
T
SR R — —
F |
-
= E
2 ]
ER
[
[
o
a
? E
ose | 0% | oes  1o0 102 1.04
item measured f item guaranteed -1
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ALSTOM Power [ )" OEOLREK M e egzoon| Pt e cosen
T

s.r.0. Brno

Correction graph

Cal -
Load point. LOAD 1 . Lo
Live steam pressure abs ..... BOD.300 bar .
[>Live steam gemperature ...... 518,000 Erd c -
k Live steam flow _............ 35.990 kg/s
bleed pressure abs. .......... 26.900 bar
| bleed flow ...............00n -3,202 kg/s
extraction pressure abs...... 12.600 bar
extraction flew ...... ... .. .. -7.767 kg/s
admission pressure abs...... &, 800 bar
admission steam temperature.. 224.2 grd C
admissian steam flow. . ....... 7.820 ka/=
Coaling water temperature ... 32.0 grd C

Pg : guarant. Power
Fg = Pm (1+k) Pm : measured Power
k : eorrect. factor

correction factor k [-]
0.00

=0.m

N

=0.02

i L e p e B e ' B L

=20 =10 ] 1a 20
delta temperature [K]

36 . 32MW 5529/22
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Bate: Cracked by! PFraject:
ALSTOM Pawer gk L e ***55 /06,2001

1 TLP COGEM
7

s.r.o. Brae

Correction graph

Load peint LOAD 1 . P

Live Eteam ressure abs ..... B0.500 u¥r S e

Live steam gemp:riture ...-..51B.00Q grd. C e
> Live steam floWw ........-coen 35.990 kg/s™ *-

bleed pressure abs........... 26.900 bar :

bleed Flow ......ooeorovannns -3.2'3% kag/s :

extraction pressure abs . 12'?21 Ea;

extraction flow .... e -?-SGEI bg 5

admission pressure abs ...... B. a; c

asmissien steam temperature.. 224.2 gr

admission steam flow......... 7.B20 kgfﬁc

Ceopling water temperature ... 32,0 grd

Pg : guarant. Eower
Pm : measured Power
Po = Pm (1+k) " correct. factor

pd

0.0

correction factor k [-]
It

/

AN

B

T T T T T — T

;:.l;-u.“ o oo 1.02 1.04
item measured / item guaranteed -1

-0.04

36 . 32MW . 5529/23
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Fal
tad by! Data: Chiekad by: Pr H
ALSTOM Power ;5#? K OCOUREX assoeszont| “*Y 1 e cosen

s.r.o. Brne r’!

Correction graph

Load point LOAD 1 !
Live steam pressure abs ...., 80.300 bar
Live steam temperature ......518.000 grd C
Live steam flaw ............. 35.990 kg/s
bleed pressure abs........... 26.900 bar
Crbleed flow .. ... ............ =3.202 kg/s
extraction pressure abs...... 12.600 bar
extraction flow ............. =7.767 kg/s
admission pressure abs...... 6.800 bar
sdmission steam temperature.. 224.2 grd C
admission steam flow......... 7.820 kg/s
Cooling water temperature ... 32.0 grd C
Pg : guarant. Power
Pg = Pm (1+k) Pm : measured Pawer
¥ : correct. factor
@
L oo i I
=
- Hf,fa
-
- ]
]
P f’f’
2] 7
5 o ] H;fﬁrff;
uﬂ
(4]
m
: ]
3 L]
i ]
w o
[N !
[
o ]
[4]
=]
[]
0.594 0.%8 .98 1.00 1.02 1.04 1

item measured / item guaranteed [-]

36 . 32MW 5529/24
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i ataed by Data: Sheokad Byl Project:
ALSTOM Power 7 KOCOUREK 25/06/2001 ' ™" 11p cosen
5.r.o. Brno ’,r
Correction graph
Load point LOAD 1
Live steam pressure abs ..... 80.500 bar
Live steam temperature ... ..518.000 Erd c
Live steam flow ............. 35,990 kg/s
bleed pressure abs. ... ..... .. 26.900 bar
bleed flow .................. -3.202 kg/s
[>extraction pressure abs...... 12.600 bar . -
extractien flaw ............. -7.767 ka/s
admission pressure abs...... 6.800 bar
admission steam temperature.. 224.2 grd C
admission steam flow......... 7.820 kg/s
Cocling water temperature 32.0 grd C
Pg : guarant. Power
Pg = Pm {1+k) Pm : measured Power
k : correct. facteor

%1077

\

\

-4
h

#"

correction factor k [-]

T T T T

0.5 0.58 1.00 1.02

item measured / item guaranteed [-]

0.94

36 . 32MW

1.04

5529 /25
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ALSTOM Power r{*’”“"gﬁ?jwnsx B s sosgzom | T e cosen
T

5.r.o. Brna

Correction graph

Load point LOAD 1

Live steam pressure abs ... .. 820.500 bar
Live steam temperatyre . .-....518.000°grd C
Live steam flow ............. 35 990 kag/s
bleed pressure abs........... 256.900 bar
Bleed Flow ....0oe' i inenn -3.202 kg/s
extraction pressure abs...... 12.5600 bar
[ extraction flow _............ -7.767 kg/s ,

admission pressure abs..... 6.800 bar
admission steam temperature 224.2 Erd C
admission steam flow......... FT.B20 kg/s
Cooling water temperature ... J32.0 grd C

Pg : guarant. Pguwer
Pg = Pm (1+k} Pm : measured Fower

k : correct. factor

m
n - e
o /
-

- 7
0 /|
et = - I
2
[
e
a2 4
o 4
e 4 !‘
c /
=

b

-+ 4
T fff;f
[ 49
[
=] /
o L

‘m

i

0.495 0.98 1.00 1.02 1.04

item measured / item guaranteed [-]
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~5& -

Page 63 of 88



U3 Bnln Tawuweisdu S
nansUsznmnTne/Seaey wieadng Unit 12 ndengunsalseneu wazinSesdnsdu 4 Tsdluih Bnln Tawuwewsdu

ALSTOM Power %L..HEEWREH ul..aﬁfnﬁf!ﬂl:ﬂ Chackad by: Prajeeth: TLP COCEN
s.r.o, Brne /
Correction graph
Load point LOAD 1 . -
Live Eteam ressure abs 80.500 bar
Live steam temperature .. ..., 518.000 grd C
Live steam flow ..........:.. 45.990 kg/s -
bleed pressure abs........... 26.900 bar
bleed flow .......... ... ... -3.202 kg/s
extraction pressure abs...... 12.600 bar
extraction flaw . ............ =7.767 ka/s ,
admission pressure abs...... 6.800 bar
[> admissicon steam temperature 224.2 grd C
admissien steam flow. 7.820 kg/s
Caoling water temperature 32.0 grd C
Fg : guarant. Power
Pg = Pm (1+k) Pm . measured Power
k : correct. factor
|
=
T . T
=
o m"‘\
S
s \1\
-
L= ]
s ~_|
s 1 _qﬁm‘w
A
£ 3
a ]
(]
. 1
3
=20 Liurll - .; o - ;u 20 !
delta temperature [K]
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ALSTOM Power cli‘“h".KBEDUHEK ﬂl'h:zsu’ﬂﬂfzm‘ Chachad by: Praject: TP COGEN
5.r.o. Brno
Correction graph
Load peint LOAD 1
Live steam pressure abs ... .. 80300 bar
Live steam temperature _. .. .. 518.000 grd C
Live steam flaw ............. 35.990 kg/s -
bleed pressure abs........... 26.900 bar
bleed flow .................. -3.202 kg/s
extraction pressure abs...... 12.500 bar
extraction flaw ............. =7.767 kg/s )
admission pressure abs,..... .B00 bar
admission steam temperature.. 224.2 grd C
[> admission steam flow......... 7.820 kg/s
Cooling water temperature 2.0 grd C
Pg : guarant. Pewer
Fg = Pm (1+k) Pm : measured Power
k correct. factor
=5
" . — S
5] m\x\\
— ™
A ] ™~
[ ]
2o
]
LS p ‘\\‘1“‘
c 1
[=]
oo \\x
£ ~
g
L8]
. ]
0.5 o 1.00 .02 1.04
item measured / item guaranteed [-]
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item measured / item guaranteed [-]

41 . 41MW

it - . i Creskad By Prajech:
ALSTOM Power (48" "“tounex | 2sposrzon| " ne cosew
s.r.a. Brne 'Ilr
Correction graph »
Load point LOAD 2 . -
[>Live steam pressure abs ..... BO'S00 bar
Live steam temperature ...... 517.90 Erd c .
Live steam flow ...........-. 35.080 kg/s
bleed pressure abs. . ......--- 28.300 bar
bleed flew .......... Lanee -3.191 Egﬁﬁ
extraction pressure abs......
extraction flow ........... .- 0.000 kg/fs '
admission pressure abs...... g.400 bar
admission steam temperature.. 228.3 grd C
admission steam flow......... 7.577 kg/s
Cooling water temperature. ... 32.0 grd C
Pg |;|-|..|a.r-a|-|1::.:l nger
P P 1+k Pm @ measure ower
g = Pm( ) k correct. factor
-
7 T~ T
=] ]
'*_ -
T
— 7
' y
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U y —T
]
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T
e
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o
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o ]
n.;;1r .1.;_§al1 'I1;.;§I 1.00 1.02 1.04
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I, £

[ wiad : =" TH Chackad by: Prajeet:

ALSTOM Paower ,\% kBEOUREK 25/05,/200) ’ " 1ip cosen
s.r.0. Brno lr

Correction graph

Load point LOAD 2 PR

Live steam pressure abs ..., 80,500 bar .

[:‘-’L:!.VE steam temperature ... ... 517.90 grd C

Live steam flow ............. 36.060 ka/s

bleed pressure abs. .. ....... 28,300 bar

bleed flow .................. -3.191 kg/s

extraction pressure abs...... bar

extraction flaw ... ... ....... 0.000 ka/fs

admission pressure abs...... B.400 bar

admission steam temperature.. 228.3 grd C

admiseion steam flow......... 7.577 kg/s

Coeling water temperature.... 32,0 grd C

Pg : guarant. Power
Fg = Pm (14k)} Pm : measured Power
k : correct. facter

L

.00

]

correction factor k [=]

-o.on

N

L T T L

-20 -ig ] 10 20
delta temperature [K]

41 41MW | 5529 /31
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A, s
ALSTGH F‘ﬂwer" ] y !g"';{E:E:-{]UREK u‘“-i?,'ﬁl.l'ﬂﬁ.faﬂﬂ1 Erached by: Praject: TLP COGEN
s.r.o, Brne {
Correction graph "
an®
Lead point LOAD 2 : L ‘
k;ve EEElm pressure abs ... .. EO?Sgg Far L, %
ive steam temperature ..:... 51 -gr [y __.,.-r
[=Live steam flow ... .......... 36, ? AP
bleed pressure abs...... - 28, HDU bar e
bleed flow ... Cevee. —3.191 Kafsl
extraction pressure abs. ... .. bar
extraction flow ... .. c... 0.000 kg/s
admission pressure abs. . g8.400 bar !
admission steam tempﬂrature 22B.3 grd C
admission steam flew......... 7.577 ko /s
Coeling water temperature. J2.0 grd C
Pg : guarant. Power
Fg = Pm {1+k) Pm : measured Paower
k : eorrect. facter

T r -. iy
N

.04

]
a2

yd

0,00

correction factor k

0,02

N

-0.04

0. 96 o.98 109 t.02 1.04 v
item measured / item guaranteed [-]

41 . 41MW 5529 /32
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yd
: Y Cruehed by: Brajeck:
ALSTOM Power ,%ﬁ'{“'g'ﬁ?jgmm Bt s r0s /2001 ’ TLP COGEN
s.r.o. Brno {
Correction graph
Load int LOAD 2
L?ie g?eam pressure abs ... .. 80.500 bar c
Live steam temperature ,.:... 517.50 grd -
Live steam flaw .......-c-c:- 36.080 kg/s
bleed pressure abs........... 23.330 bar
[>bleed flow ..........ccoenenn -3.191 lég_fs
extraction pressure abs...... kar
extraction flow ... - ... ... 0.000 ka/fs .
admissicn pressure abs...... B.400 bar .
admission steam temperature.. 228.% Erd
admission steam flow......... 7.57 ii.fd'EE
Cooling water temperature.... 32.0 gr
Pg : guarant& Ebwer
= : sure owWer
Pg = Pm (1%k) i : Egla-rect. facter

item measured / item guaranteed [-1

471 .41MW
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ALSTOM Power ¥ ;“‘KE!E;DLIEEK mh:ﬁﬁfﬁﬁfﬂm Chached Wy: EP‘rojut: TLP COGEN
s.r.e. Brno !
Correction graph . .
Lead point LOAD 2
Live steam pressure abs _.... B0.S00 bar
Live steam temperature ...... 317.90 grd C
Live steam flow ............. 36,060 ko/s
bleed pressure abs........... 28,300 bar
bBleed flow .................. -3.191 kg/s
extraction pressure abs...... bar
extraction flow ............. 0.000 kg/s
admission pressure abs...... §.400 bar
admission steam temperature.. 228.3 grd C
admission steam flew......... 7.577 kg/s
Cooling water temperature.... 32.0 grd C
: Pg : guarant. Power
Pg = Pm (1+k) Pm measured Fower
k correct. factor
=
|E -
0 3
g -\.\
2=
g -“-‘-"‘-..
[T .
g
s 1
27
L]
[
2]
4]
T
-20 o 0 L 20 '
delta temperature [K]
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ML

2 : t Cosckad by! Prg ek
ALSTOM Power A" 4¥ouek  [""2sjossz00| ™ Y e cosen

s.r.o. Brrno

Correction graph

Load point LOAD 2

Live steam pressure abs ..... B0.500 bar
Live steam temperature ...... 517.90 grd C
Live steam flow . ............ 36,060 kg/s
bBleed pressure abs........... 28.300 bar
bleed flow .........- bl =-3.191 Egﬁs
extraction pressure abs......
extraction flow ............. 0.000 kg/s .
admission pressure abs...... 8.400 bar c
admission steam temperature 228.3 grd
[> admission steam flow......... 7.577 kg/s
Coeling water temperature. 32.0 grd C
Pg guarantd gcwer
=P 1+k Fm measure auWer
ik m ) k correct. factor
“*
= .
7 y - -
o ]
Y. m“HHJ !
W
— ) ;
"4 1‘\“‘\,“
15 \\
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o ]
L o
Lo o
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b
@ o
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I E.Qﬁ"' o ﬁ.éa" 1.00 1.02 1.04

item measured f item gu;r-anfeed [-]
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i
!‘.l . s 5 -
ALSTOM Power  RMAO™4a, oo 5706 /200 |7 ™ Y e cosen

[

s.r.e, @rno

Correction graph

Load point LOAD 3

[»>Live steam pressure abs ..... 50,500 bar .
Live steam temperature ......518.000 grd C
Live steam flow ............. 33,163 kg/s
bleed pressure abs.. ... ...... 26.500 bar
bleed flow .................. -2.273 kg/s
extraction pressure abs...... bar
extraction flow ............. 0.000 kg/s '
admission pressure abs...... 7.580 bar
admission steam temperature.. 219.3 Erd c
admissian steam flow......... 5.748 kg/s
Cooling water temperature.... 32.0 grd C

g : guarant. Pawer
Pg = Pm (1+k) Pm : measured Power
¥ : correct. factor
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T
ALSTOM Power  UFA"SbFourex  |*"27/0872001 """ ™" T e cosen
s.r.o. Brao [
Correction graph
Load point LOAD 3
Live steam pressure abs ... .. B0.500 bar -
[>Live steam temperature ......518.000 grd C
Live steam flow ............. 33.163 kg/s
bleed pressure abs. . ... ...... 26.500 bar
bleed flow ..............00... -2.273 kg/s
gextraction pressure abs...... bar
extraction flaw ............. 0.000 kg/s
admission pressure abs...... 7.580 bar
admission steam temperature. . 219.3 grd C
admission steam flow......... 5.748 kg/s
Cooling water temperature.... 32.0 grd C
Pg : guarant. Power
Pg = Pm (1+k) Pm : measured Power
k . correct. factor
— 3 ]
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ALSTOM Power %"xﬁ&uﬂx mhi‘&?!ﬂﬁf?ﬂﬂl Cruckad by: Braoject: TP COGEN

Lt
5.r.e Broo r

Correction graph

Load point LOAD 3 e

Live steam pressore abs ..... B0.500 bar
Live steam temperature ..:...518.000 grd C
[»Live steam flew ............. 33.163 ka/s

bleed pressure abs. . .. ....... 26.500 bar
bleed flow ......0.0viiiunn.n -2.273 kg/s
extraction pressure abs.... .. bar
extraction flow ............. 0.000 kg/s .
admission pressure abs...... 7.5B0 bar
admission steam temperature.. 219.3 grd C
admission steam flow......... 5.748 kg/s
Cooling water temperature.... 32.0 grd C

Pg : guarant. Power
Pg = Pm (1+k). Pm : measured Power

k : correct. factor
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eorrection factor k [-] EIO_?

4

a

=4

P

1 (31 H {118 ] H Project:
ALSTCM Power ﬂwmxa}:'wn:u o 27 /06,2001 Fresked By : TLP COGEN
s.r.o. Bros -||r
Correction graph
Load point LOAD 3
Live gteam pressure abs . .... 80.500 bag .
Live steam temperature ..:...51S.Dgg Erf
Live steam flow ....... .00 un 33.%00 bg s
bleed pressure abs........... 26.2?3 ka;
>bleed flow .....covriconnnns -2, hg 5
extractien pressure abs.....- ar
extraction flow .........-..- 0.000 ka/s .
admission pressure abs...... 7.580 bar c
admissien steam temperature.. 219.3 Erd
admission steam flow......... 5.748 kag/s c
Cooling water tempesrature.... 32.0 grd
Pg : guarant. Power
Pg = Pm ([1+k) Pm : measured Power
ke

- correct, facteor

. 37.815MW 5529 /40
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item measured / item guaranteed [-]
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ALSTOM Power %'.‘KEEWFEK 1“":?{05;2&1:1 Chughad by l!rlji:k: e
s.r.a. Brna llr
Correction graph
Load point .LOAD 3
Live steam pressure abs ..... 80,500 bar
Live steam temperature ......51B.000 grd C
Live steam flow ........... .. gg%gg :g::a
bleed pressure abs..........- .
bleed flow .......... Baieiree -2.273 :gﬁs
extraction pressure abs......
extraction flow ............. 0.000 kg/s )
admission pressure abs...... 7.580 bar
[> admission steam temperature., 219.3 Erd c
admission steam flaw..:....... 5.748 kg/s
Cooling water temperature.... 32.0 grd C
Pg guaranta gawer
Fg = P 1+k Pm : measure ewWer
° m ) k : correct. factor
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A1ANUIN 3

SUMMARY OF PLANT SERVICE DATA

TABLE 1A. - Total unit equivalent operating hours, starts, trips since commissioning as on January 28", 2003

NAME UNIT COD. No. of Start No. of Trip EOH. (Hrs.)
GAS TURBINE 1B Jan 28", 2003 263 51 163,831
STEAM TURBINE 1 Jan 28", 2003 - 186 168,917

TABLE 1B. - Equivalent operating hours since COD. To last major overhaul

NAME UNIT CobD. Last Major Overhaul EOH. (Hrs.)
GAS TURBINE 1B Jan 28", 2003 5 - 29 Feb 2020 588
STEAM TURBINE 1 Jan 28th, 2003 4-28 Apr 2021 588

Remarks: Operating data record on June 27", 2023
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A1ANUIN 4

d@3Una PERFORMANCE TEST a8

Last EGCO Cogeneration Power Plant Performance Test Report (GTG1A & GTG1B):

Item Description Unit GTG1B

1 Test date 28 Feb 2023

2 Test time hh.mm 14.30

3 Ambient pressure mbar 1,004.887

4 Ambient temperature °C 33.00

5 Wet bulb temperature °C 24.50

6 GT Net Power Output Corrected kw 31,995.839

7 Net Power Output Corrected kw 47,069.121

8 Net Heat Rate of each Block corr. (LHV) Btu/kwWh 8,969.129
kJ/kWh 9,462.944

Remarks: Correction condition

Ambient pressure = 1,002.334 mbar. (GTG1B)
Ambient temperature = 33.00 deg.C (GTG1B)
Relative humidity = 50.09% (GTG1B)

Generator power factor = 0.9835 lagging. (GTG1B)
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Maintenance Cycle Record:

A1ANUIN 5

Uszinseunsingeineiaiesing

Gas Turbine 1B (GTG1B) Steam Turbine
Year
Description Start Finish Description Start Finish

2003 - - - - - -
2004 Wi 9 Jan 04 12 Jan 04 Wi 4 Jan 04 10 Jan 04
2005 HGPI 3 Jan 05 13 Jan 05 MI 4 Jan 05 14 Jan 05
2006 BI 8 Jul 06 11 Jul 06 - - -
2007 - - - - - -
2008 MG 23 Mar 08 16 Apr 08 - - -
2009 - - - MS 1 Apr 09 25 Apr 09
2010 - - - - - -
2011 HGPI 10 Apr 11 19 Apr 11 - - -
2012 - - - MI 11 Feb 12 21 Feb 12
2013 - - - - - -
2014 MG 3 Mar 14 25 Mar 14 - - -
2015 - - - MS 4 Jan 15 28 Jan 15
2016 - - - - - -
2017 HGPI 5 Mar 17 25 Mar 17 - - -
2018 - - - MI 7 Jan 18 16 Jan 18
2019 - - - - - -
2020 MG 5 Feb 20 29 Feb 20 - - -
2021 - - - MS 4 Apr 21 28 Apr 21
2022 - - - - - -
2023 HGPI 13 Feb 23 22 Feb 23 - - -

NOTE: Cl - COMBUSTION INSPECTION

M/O - MAKOR OVERHAUL

WI — WARRANTY INSPECTION

HG - HOT GAS PATH INSPECTION

MI = MINOR INSPECTION
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History of last Major Overhaul Gas Turbine 1B - EGCO Cogeneration Power Plant

Date 22 February 2023: Operating hours 161,507 Hrs. (Actual)
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ITEM | STOCK NO. REPLACEMENT PARTS NAME Q'ty. FIRE HOURS PARTS CONDITION
1 - Stage 1 Buckets 1 set 52,450 Repair
2 - Stage 2 Buckets 1 set 52,450 Repair
3 - Stage 3 Buckets 1 set 26,743 Repair
4 - Stage 1 Nozzles 1 set 26,743 Repair
5 - Stage 2 Nozzles 1 set 52,450 Repair
6 - Stage 3 Nozzles 1 set 52,450 Repair
7 - Stage 1 Shroud Blocks 1 set 52,450 Repair
8 - Stage 2 Shroud Blocks 1 set 52,450 Repair
9 - Stage 3 Shroud Blocks 1 set 52,450 Repair
10 - Fuel Nozzle 1 set 76,000 Repair
11 - Combustion Liner 1 set 76,000 Repair
12 - Transition Piece 1 set 94,000 Repair
History of last Major Overhaul Steam Turbine - EGCO Cogeneration Power Plant
Date 28 April 2021: Operating hours 151,550 Hrs. (Actual)
ITEM STOCK NO. REPLACEMENT PARTS NAME Q’ty. FIRE HOURS PARTS CONDITION
1 No replacement of major parts
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AANUIN T

EGCO COGENERATION PLOT PLAN

Gas Turbine Generator - Civil work layout
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Steam Turbine Generator building plot plan
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Cooling Tower plot plan (Top view)
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PEA Control building plot plan
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Air Compressor house plot plan
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