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A real time efficiency calculation system of thermal and combined cycle power plant
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1 Gas 720
2 Gas 720
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Generating Unit Fuel 01l Contracted Capacity(MW)
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Month Generating Unit I(MW) | Generating Unit 2(0MW) | Generating Unit 3(MW)
January 676 666 672
February 666 657 662
March 662 652 658
April 659 649 655
May 661 651 657
June 678 668 674
July 680 670 676
August 682 672 678
September 682 672 678
October 682 672 678
November 684 674 680
December 685 675 681

1 1 1 ¥ 3
A1519N 2.4 A1 Contract Capacity Y04 154 IWhwdsanusouswuranilads lddamaaniniu
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Month Generating Unit 1(MW) | Generating Unit 2(MW) | Generating Unit 3(MW)
January 685 675 681
February 675 666 671
March 671 661 666
April 668 658 663
May 670 660 665
June 687 677 683
July 689 679 684
August 691 681 687
September 691 681 687
October 691 681 687
November 693 683 688
December 694 684 690
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Month Dry bulb(C) Wet bulb(C)
January 339 24.1
February 36.0 25.0
March 37.0 25.6
April 375 26.5
May 37.0 27.0
June 333 26.3
July 33.0 26.0
August 32.5 26.0
September 32.5 26.0
October 324 26.6
November 32.1 25.8
December 32.0 245

2.1.2 Minimum Generation

Minimum Generation ﬁaﬁ'lﬁdwﬁﬂ‘lﬂﬁﬁm’ﬂﬁ AW, eunsodans e IﬂUI‘NUM‘ﬁW

Y ) o_ o = o .; Yy v " A =] = .;’,’ -
zapanwias Ifhfszauilldedwaniiiowa:  TadosamsamiaiulUamnasgiuda

¥
¥ =

Y d' a e d? 1o A [ Y = a=‘ Y
wnaeNnimua guauiadelvueidunmsesnuuiniosdnivesdwan Taelse lWihngive

E1]
¥

1AAAYT3A1 Minimum Generation HAAIAINITI9N 2.6 A1 Minimum Generation 104153101
Y] 9 1 P = v & . o k%
WAIANIHIDUULWIN UL UAZA15191 2.7 A1 Minimum Generation ﬂlﬂdiﬁﬂﬂ“ﬁ'ﬁﬂﬁﬂﬂ’ﬂlﬁﬂu

1] 1 é

FIULUHIFTUA
s 3/ 1 = = o F P = & v g
Tiﬂﬂ"ﬁmmmmwuimum Minimum generation 490 MW IUBIAUIATDIAIULYD
a o d’i - .-2'1 J g = :‘ L | = d'! u‘ 1 dy o Y a
IWAIMELAS 90 MW HOAUIATDIAIUYDIWRIHINURALEA WWﬂLﬂuLﬂﬁﬂiﬁ’lﬂ?'luﬂ$ﬂ11?1£ﬂﬂ
4 = L4 = T = " A
Dymusealsinween lvaveslulason  No)  luledsnnildesgaiuninnasgiun

o o o ¥ Y v o o 1A A 4 ' Y @ o o
ﬂ;]‘ﬁ‘l]"lﬂﬂ"l?iuﬂ Llﬂgﬁl\iﬂ']rlﬂﬂ'l'ﬂﬂ'l]’lﬁncluﬂﬂﬁHﬂ']“]!ullml,ﬁﬂﬂﬁfﬂwclﬂ‘ﬂﬁﬁ\"!WﬂGL‘H AU UNIY
Trip ¢

[ 9/ = L. . 3 d? a o Af a
Ii\i"lﬂﬁ]Wﬁﬂﬂ'ﬂlli@HNﬂ'] Minimum generation 95 MW NAUFDUWDINIBUATITDIWEA

¥

RIVINI:R



11

2.1.3 Reactive Power Capability
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2.1.4 Loading Rates and Deloading Rates

AMAUA Loading rate fodnmImsdetioias dudrszuvuealslih (uwiani)
1A% Deloading rate AdAIIMIAaMa Ivhnnszuuveslsalddh (vwani) malsalnih
fnmauiiadetiqa wvi W ni. aoudueanIdesmsvedlFinih Idmndunazfany
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FU
A DINAY Unit 1 (MW) Unit 2(MW) Unit 3(MW)
Fuel gas 490 490 490
Diesel Oil 90 90 90
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- Unit 1 Unit 2
AR

MVAR MW MVAR MW
lal(at Minimum Generation) 620 95 620 95
la2(at Contract capacity) 480 720 480 720
Unity 0 756 0 756
le1(at minimum Generation) -325 95 -325 95
le2(at Contract capacity) -175 720 -175 720

: ' ey 3 - e 1. 1 Aé
M13199 2.9 AN ANTA Reactive Power Capability ¥4 159 T mdsanuious wuranils

e Unit 1 Unit 2 Unit 3
AuaNLA

MVAR MW | MVAR MW MVAR | MW
lal(at Minimum Generation) 676 490 676 490 676 490
la2(at Contract capacity) 586 685 598 675 591 681
Unity 0 685 0 675 0 681
le1(at minimum Generation) -309 490 -309 490 -309 490
le2(at Contract capacity) -290 685 =295 675 -292 681

M13197 2.10 AMAVUAUIA Loading rates and Deloading rates 493159 Il hmdsnnudounma

B
HU49 (Unitl &Unit2)

Output Range Loading rates(MW/minute) Deloading
rates(MW/minute)
95<MW<200 7 7
200<MW<345 21 21
345<MW<596 37 37
596<MW<700 60 60
700<MW<720 4 4




13
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Unit 3 9 9
g«umnw
- | A
™ i In
AT TS
f o f"J E / i ' J \mt § o i
‘ ‘ | | I\ [
| Ul | / J# || | i \,"
f v : ;‘1‘4 b l : 1
| !. ‘ |‘
L1 A
ey A AL {2 U T

31 2.1 uaasmsmwnToseiriuveaTse Inimdanauion

e
.
65 18634
W
@ C2APLITON
T = [rey P T e R
\ : b A * CIAPMITOD!
v Yy : &
D
S 00600 4100 Hourfe) SARERD 00000
® L) TH0KW LSWDOWATTS o LN-1 ZI0KY -SWD WATTS e LN-3 S00KV FSWD WATTS

307 2.2 uanamsmwnseslsziriuveslseIWihmamnudousay



14

= =] ' @ W =W wa =

91n915139 2.10 uag 2.1 sgmiu Tse I mdesnnuioussiininaauiia Loading

. ! =4 ) Ao w o A A 0o q ¥
/Deloading Rates 4170 1UN9%39g309 60 MW/ iazlMawanngads 700 MW i la avli,
o 3 o v Lo ' ' '
inazlals e Iflmdwmnudeouursilumsaouaussdeniszvasszunluudazdianaives

v 1 ' ]
Ju i Tsa ldhmdnnuiouuvediinafuniesiudoumlasidwdagann dwaas
Tunsmlzili 2.1 ueasmsi@unsaalszriuves s ldhwmawnnuien
¥

dminTse lihwdennudousuiigaemsnda Tiihdua 500 MW s 700 MW waz
~ . , ' @ 2 o a A 1 ) A =
il loading rate /deloading rate Wgaw1niin nww. RaduAuATosRouT IR Imsnldoulag
Tnaadooun awaaslunsmlzln 22 vaasmsdunioalszsriuveslse Il wdnnu

Y "
I0UIA

2.1.5 Primary and Secondary response
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2.12 R@auiA Primary Response 404 154 Intfhmasnnudounranils nazmsne 2.15 mau
au1i Primary Response vpa 153 ldmdsnnudousiuumanils UaEMAMAUYA Secondary
Response 2 ﬂmﬁ‘uﬁ’ﬁﬁ’ﬂ Five minutes Response Llﬁﬂdiumﬂd‘ﬁl 2.13 ﬁwrﬁ;mauﬂ'ﬁ Five Minutes
Response 404133 A maanudouuranila uaz 2.16 Anaeutd Five Minutes Response
voaT5¢ A mdsnnudous mumManil uaz Fifteen minutes response Sataad I 197 2.14
ARmANA Fifteen Minutes Response 04154 Imdsnnuounismilang 2.17 fga

@U1A Fifteen Minutes Response 104 159 I maaanuiousmuranils

c; ' way = 2 Y 1 4
M3199 2.12 AMAUANIA Primary Response 493 153 I mdsnnufouuranila

Generating Unit Falling Frequency (MW) Rising Frequency (MW)

Unit 1 20 -20

Unit 2 20 -20
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c;. ' wa | E o ¥ " &
MI3NN 2.13 MAVANUA Five Minutes Response yoalsa Ilihmdsanufouuranils

Generating Unit Falling Frequency (MW) Rising Frequency (MW)
Unit 1 137 -137
Unit 2 137 -137

4 ' @ . w ' 4
A15197 2.14 AINMAUUA Fifteen Minutes Response voelse lWdhwamnudouuraniia

Generating Unit

Falling Frequency (MW)

Rising Frequency (MW)

Unit 1

420

-420

Unit 2

420

-420

H 1 ey ¥ @ 1 1 é
M13197 2.15 A1NMANIA Primary Response 493159 Ihndannudausmuvaniia

Generating Unit Falling Frequency (MW) Rising Frequency (MW)
Unit 1 33 -33
Unit 2 33 -33
Unit 3 33 -33

1 " wa . o " " 4
M3199 2.16 AAUANTA Five Minutes Response 403153 Ifhmadsnnufousmumanila

Generating Unit Falling Frequency (MW) Rising Frequency (MW)
Unit 1 58 -58
Unit 2 58 -58
Unit 3 58 -58

4 1 ey . o " " £
M1519N 2.17 AAVANIA Fifteen Minutes Response 184153 Tlihwdsnnuious muvanila

Generating Unit Falling Frequency(MW) Rising Frequency(MW)
Unit 1 148 -148
Unit 2 148 -148
Unit 3 148 -148
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ainaan lsmaaumane 11 [3.4]

(FAHOWMW?!SEHIW x MWhSentOut )+ (2.1)
FCharge,, = FRate , x i ' x TempFactor, x AgeFactor, :
# (FA llowHrSynch,,, x HrSynch,, )

A
1o
= 1 dy a o d‘. " 9 o o Frce o a A '
FCharge,,, A0 ANFRINAIMS(WIMN8IHEMTY Unit/ Afumoalugiana x
P=} 1 dy = 3 A " -
FRate,, 19 TIMAVTONDAVIN/AIULNY) Turrwnan x ludeu m
@ "
FAllowMWhSent,, Aoonsims lsFemasaends i indalaBTUx10MWh) V04
Unit i U390 x
MWhSentOut,,, fomnas liiiudald (Mwh) Tugaaaan x ves Unit 7 Feezdoanm
o = 1 1 = o
AUNIOUBENTIN1.02 INUBIMWh N AWK, TIN5
" 3 a ' n'; c{ . Y
FAllowHrSynch,, 79 AWFamaaBTUx10°h) TuugazdaTueh Unit i 16910 Tnfud
SEATNY
A o < A o “ Lo . o
HrSynch,, Ap3117U 53 Tuan30e 210393 197 Unit i 18 Synchronize sz
=) a 7 | = &
TempFactor ADW110051/511/ 539l 0@ o

AgeFactor fin Wis1iime3UTugaswilnuoigueslse i

3
=

TudyangoneInih [34] voalsdIdihnd3ve 18anuilalsemnlfinandenu

anudeunlslumanan IWieas 13 lumsian 2.18 amdnnudounenulonan ives
o 9 1 & A ~ 4'4 B .; a o P ' o

Tsa A mdsanudouuraniiuio@unsosd1oBomasmasuas @159 2.19 A nganny

Y [ ] = ar v 1 -:ﬁ d‘l = 4'1 Y dy =) oy ar
iauﬂ@ﬂmﬂwam"lﬂﬁwaﬂﬁa"l‘mlﬂmaammsausmwmmamum‘smmﬂwmwmummm
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H L] ol 1 1] -y s L] & 4 =
M15199 2.18 AwaInNuTeudoronan i weslse I mawnnudouuraniluilomu

Ay & a o
AT IR ALY DIWAINY

Net Output Range (MW) FAllowHrSynch FAllowMWhSent

Generating Unit p p
From To HHV BTUx10 /h HHV BTUx10 /MWh

0 207 935.0496 6.4184

>207 355 471.6069 8.6588

1 >355 538 532.3493 8.4875

>538 700 200.3991 9.1046

>700 720 -427.9017 10.0007

0 207 935.0496 6.4184

>207 355 471.6069 8.6588

2 >355 538 532.3493 8.4875

>538 700 200.3991 9.1046

>700 720 -427.9017 10.0007

H 1 Qs 1 1 - s L) & 4 _
M54 2.19 Aasanudeunenionan Iihve s Tsd IWdhndsnnudeuuranil ailody

A by g = : o
LATAIAIUTDLNAIUTINULAN

Net Output Range (MW) FAllowHrSynch FAllowMWhSent
Generating Unit

From To HHV BTUx10%h | HHV BTUx10/MWh

0 95 843.1759 6.8528

>95 201 843.1759 6.8528

>201 348 651.5148 7.8062

: >348 532 541.9912 8.1206

>532 692 209.0590 8.7458

>692 708 -325.6106 9.5183

0 95 843.1759 6.8528

>95 201 843.1759 6.8528

>201 348 651.5148 7.8062

’ >348 532 541.9912 8.1206

>532 692 209.0590 8.7458

>692 708 -325.6106 9.5183
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M3 2.1 9218

(FA llowMWhSent,, x MWhSenrOmw)+ (2.2)
Fuel Consumption = x TempFactor, x AgeFactor, :
(FAHoerSynch,gj X HrSyrrcia;g])

tile Fuel Consumption fosauFamasilunsuaa i o fdawin MWhSentOu
§uen Hrsynch $2T13 w1iae MMBTU

N Fuel Consumption Wayums 2.2 uaz19A1910A1319 2.18 Az 2.19 wIndon
dunnuduiusssnie Mw @i lsaliihsdasulSinums 1hdemai 19az 18nsmiseg #
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I a o s a [
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Fuel in Energy Payment(MMBTU)
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Fuel in Energy Payment{MMBTU)
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anuseudononaa M vea Tsa TWd wamnudous murailuilomuniosd rusomas
9% (Unit 1), 131390 2.21 amdesanuioudoniionas lWiweaTse i mdsnnudousu
1 & .ei =y f; E d.y = :’ @ 2 - 1 [ 9 1 ]
uranHaiomuns oA 0 oA T UAA ( Unit 1), 913199 2.22 ATWEIA1INS DUADHH Y
= @ ¥ 1 & 4 = y 4 a o
wan Ihves 15 I ndanudous v anilalioduin i oad 20 oW aaM%( Unit 2), 91
d' 1] r Ll T =y a 1 1 é 4 (=1
5139 2.23 Amaannusousontlonda Iihwea Isd Id mannudousuunanilailofy
é.‘l. YV Aﬂy = uy @ a d‘ 1 o b 1 1 =
I3 09A 0T RINA NI LA ( Unit 2), 7131990 2.24 ANaI 10T ounondjonaa TH1ves
o 3/ " " & A = A 3 dy a o . =
T3 AW nudousuuranladio@ a5 038 10 0w AN 1Y ( Unit 3), La=aA13199 2.25
1 ) 9/ 1 1 a ar 9 " ] é d‘i =) d_\ll 9/
Amasnnudousanitionaa lWihveaIse I mdsnnudousuuraniailodunsesdy
¥ ¥ 0
=y o w A . 1 e o "
Worwa i1 uAa (Unit 3) uaziionidluils llwadomiuns Mseviaie MW uag Fuel
N v .
Consumption w8192 18n519f 9319 2.5 naanlSuademasmasi 19 (MMBTU) dofida v
¥ ¥ ' - v
thinaaw) ves Tse Ilfhwmdsanudeusmmiaondaii 1,315 2.6 uaaslSinaudomani
yudran 19 (MMBTU) aamas Indhinas (Mw) vaeTsd Wi mainnudouswvulonaahn
H = 4 a o 4 ¥ s w H ~
1, 317 2.7 naaslSunaurem@smaild (MMBTU) aesida Inihiinga (Mw) vaalsaluih

'
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" " 4 ¥
wasnwdouswmitowdnh 2, 317 2.8 uaasSumdemaniiudiran ¥ (MMBTU) do

v H 1 4
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H 1 s 1] 1 £~ -7 L | ] é 4
MmN 220 awaannusounenilondn lWihaesIse dhwdsnnudous muravilaile

a A w4 a o .
IAULATDIAVFDINAINY ( Unit 1)

Operating| No of [Net Output Range (MW)| FAllowHrSynch FAllowMWhSent
Mode |GTsOn[ From To _ |HHV BTU*10"6/h | HHV BTU*10°6/MWh
cC 2 0 490 807.71064 5.77306

>490 571 807.71064 5.77306

>571 685 489.43689 6.33048

1 0 240 429.59422 5.80966

>240 281 429.59422 5.80966

>281 339 324.87728 6.18252

oC 2 0 290 1389.54098 7.78605
>290 354 1389.54098 7.78605

>354 436 1005.45448 8.87055

1 0 140 737.94892 7.61348

>140 176 737.94892 7.61348

>176 212 499.26699 8.97086

Fuel gas in Energy Payment (MMBTU)
6,000

'3 5,000
E /

s
2 4000
§ /

5 3,000
§ /

@ 2000
E /

R - |

0 T T T T T 1
0 100 200 300 400 500 600 700 800
Load (MW)

3N 2.5 uanalSnmFemdsman 14 (MMBTU) aefmas i iinga (uw)vesTse ol

WAIANUTOUTIWNUIWAAT |
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d’ " ar Y 1 1 =Y 7] 9 ] 1 .:\5 4‘
M3NNn 2.21 mwmmmiauﬂaﬂu’mmﬁm'l%lﬁwmiaqMﬁmmmmsaummmmmma

a A Vv dy = : @ .
IAUIATOIAIUEIWAIHINUALEA ( Unit 1)

Operating| No of [Net Output Range (MW)| FAllowHrSynch FAllowMWhSent
Mode | GTs On From To HHV BTU*10%6/h | HHV BTU*10"6/MWh
cC 2 0 90 845.25303 6.04139
>90 571 845.25303 6.04139
>571 694 512.18592 6.62472
1 0 45 449.56176 6.07970
>45 281 449.56176 6.07970
>281 343 339.97758 6.46988
0C 2 0 50 1428.30917 8.00329
>50 354 1428.30917 8.00329
>354 445 1033.50666 9.11803
1 0 25 758.53769 7.82590
>25 176 758.53679 7.82590
>176 216 513.19654 0.22114
Diesel Oil in Energy Payment(MMBTU)
6,000
)
= 5,000 -
s
é /
c 4,000
S
E‘ /
2 3,000
|
_8 /
5 2,000
B
g 1,000 =
0 T T T T
0 100 200 300 400 500 600 700 800
Load (MW)

v o ¥ ¥ " i
31 2.6 uannSnaFemdniniufimanld (MMBTU) desds Tuihiinaa (Mw) vealsg

T wdsanuiousumiondai 1
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H 1 -3 T 1 =1 s 1 1 é 4
Maan 222 amannudeudonuienan Iifveslse A mEwnnudous uuraniivile

AUIATDIAILIFDINAINY ( Unit 2)

Operating| No of |Net Output Range (MW)| FAllowHrSynch |  FAllowMWhSent
Mode | GTs On From To HHV BTU*1076/h | HHV BTU*10"6/MWh
cC 2 0 490 754.83804 5.83938

>490 566 754.83804 5.83938

>566 675 480.98625 6.32320

1 0 240 430.88902 5.79008
>240 272 430.88902 5.79008

>272 330 370.25611 6.01266

0c 2 0 290 1412.66192 757311
>290 357 1412.66192 157311

>357 429 977.99798 8.78984

1 0 140 739.28904 7.46864
>140 175 739.28904 7.46864

>175 209 528.23856 8.67392

Fuel gas in Energy Payment (MMBTU)
6,000

=,
= 5,000
p=
g /
c 4,000
S
"5_ /

E 3000 -

u:) /

8
» 2,000
(4]

E’ /

3 1,000 L=

0 T T T T T
0 100 200 300 400 500 600 700 800
Load (MW)

3 27 uaasdSnansomdsmaild (MMBTU) defmdalwfiinga (Mw) voalselndh

NAIANUTDUI N UIOHART 2
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y L} s 1] 1 =Y - ] 1 lé 4
M3eN 2.23 awmdennudauseniionaa liihvesIse Wi mdinnudouswuranilaile

=Y A:I 9 d:’ a :' @ 3
WAHLIAT IR IUTDIWDIUINUALYD ( Unit 2)

Operating| No of [Net Output Range (MW)| FAllowHrSynch FAllowMWhSent
Mode | GTs On From To HHV BTU*10"6/h | HHV BTU*10"6/MWh
cc 2 0 90 789.92291 6.11080
=90 566 789.922291 6.11080
>566 684 503.34249 6.61710
1 0 45 450.91674 6.05920
>45 272 450.91674 6.05920
>272 334 387.46562 6.29212
ocC 2 0 50 1452.07519 7.78440
>50 357 1452.07519 7.78440
>357 438 1005.28412 9.03507
1 0 25 759.91521 7.67702
=25 175 759.91521 7.67702
>175 213 542.97642 8.91592
Diesel Oil in Energy Payment(MVBTU)
6,000
E 5,000 /,
b
=
= 4,000
5
*g_ /
S 3000 =
J ot
8 /
5 2000
T’f-} /
8 1000 L=
i O T T T T T
: 0 100 200 300 400 500 600 700 800
Load (MW)

1 ¥ ¥ " ]
31U 2.8 wannlSnademdniniuAwainld (MMBTU) defias lWihiinda (Mw) vealsa

I wdsnnusousumilondan 2
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H L] as L 1 =y s 1 1 A 4
M 224 awasnnudeudentiaonde lihvesTsdIMimamnudeusuanilaile

v v
IAUIAT DIAUADINAIAIY ( Unit 3)

Operating| No of [Net Output Range (MW)| FAllowHrSynch |  FAllowMWhSent
Mode | GTs On From To HHV BTU*10"6/h | HHV BTU*10*6/MWh
cC 2 0 490 683.14251 5.96872
>490 569 683.14251 5.96872
>569 681 534.48022 6.23005
1 0 240 425.48223 5.77797
>240 278 425.48223 5.77797
>278 333 256.10760 6.38639
oC 2 0 290 1317.47509 8.01472
>290 353 1317.47509 8.01472
>353 432 1206.85293 8.32828
1 0 140 643.47136 8.00382
>140 178 643.47136 8.00382
>178 214 454.95649 9.06255
Fuel gas in Energy Payment (MMBTU)
6,000
=)
5 5,000
=
g /
< 4000
il |
E 3,000 '
w
§ /
S 2,000
(]
_C‘.I /
[e}]
3 1000 L
0 T T T T
0 100 200 300 400 500 600 700 800
i Load (MW)

31 2.9 waaslSinaFemdamanld (MMBTU) demas Iuihiinga (vw) vosTsTndh

WAINNUTOUTIWNUNAAT 3
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1 " w 1 T = ] q) " 1 & 4
AN 2.25 anannusoudenionaa IWiheoeIse W dmdanudeusmurantaile

= A Vv 3 = 3 a A <
WAUIANTDIAYDINAIUINUALY A ( Unit 3)

L

Operating| No of [Net Output Range (MW)| FAllowHrSynch FAllowMWhSent
Mode |GTs On From To HHV BTU*10"6/h | HHV BTU*10"6/MWh
cC 2 0 90 714.89498 6.24615
>0(0 569 714.89498 6.24615
>569 690 559.32286 6.51963
1 0 45 445.25864 6.04653
>45 278 44525864 6.04653
>278 337 268.01148 6.68323
oC 2 0 50 1354.23265 8.23833
>50 353 1354.23265 8.23833
>353 440 1240.52413 8.56064
1 0 25 661.42421 8.22712
>25 178 661.42421 8.22712
>178 218 467.64978 9.31540
Diesel Qil in Energy Payment(MMBTU)
6,000
=)
t L
=
-S 4,000
'E_ /
5 3000
o
8 /
= 2,000
(@]
E /
$ 1,000 |
o
0 T T
0 100 200 300 400 500 600 700 800
Load (MW)

3UN 2.10 wanalSnaFemanhiudwanly (MMBTU) aaf de Inldhiinda (Mw) veels

TAwdsanusousmumulenani 3
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gt 25-2.10 sz lddudeTsa I masanudeuswsw IWiudhszuuinniu
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weldgamaslumswn Iniunnvy deoraeu 15 Wi mdnnudousiunuion 1 @wnies
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3 ¥
a ' a o '
aroomasmase lidudiszun s00 Mw azldiFemaame 3,694.24 il winw v
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Hudhszuw 700 MW vz ldiFem@anas 4,848.85 iy uazlunsdliduniosdofemaani
3
G | 1 a 9 1
Hudwanie dudszuy 500 MW ez lfiemds 3.678.66 dmiiy winswldudhszuy

700 MW a2 191%0imas 5,074.23 iy
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UBNVINTIIAININAATIEN IaMuALEN NMawaa 700 MW miu 15 Wi nas
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9 1 A‘l ald:’ a o =§' = L - =N 1 ; a
ﬂ’ﬂll‘iﬂ‘u’ilelmJ’e]El‘]iL‘Iiﬂmﬁ&ﬂﬂfclﬁllﬁﬂi‘ﬂ‘iziﬂm 200 VINADATHUNY EUAUNUAUTDINA

U q

' ¥ ¥ 1
969,770.53 1 ualelHiFamaniniudmadadinanlszanm 687.99 1maed iy sxiidu
1 a 2 g Yo ' a Ay oo oy &
NUANYOINGY  3,487,479.03 UM Faazmu ldFanumadunToadtomanzidunuiie

v
maslunmsnaa ihaonussgnniniuiudma 260% 13 3.60 UM kWh

2.3 dannalfivemaazdszanimnveslsalvihmudyan pra

o y A a A
2.3:1 i‘)ﬂ‘i"lﬂ151'li!‘tfﬂlﬂﬁ~iﬂ‘iﬂ Heat Rate
o 3/ dy =AM = d)!r =) r Vv c; EY s é
ﬁlﬂ'i1ﬂ151‘]5!‘]$fJLWE1ﬂﬂi]ﬂ‘iiJ'ImL‘]ﬁ’]lWﬁﬂﬁlu‘Hu'JUﬂ?1hiﬂuﬂ1%1uﬂﬁwﬁﬂl‘l'ﬂﬁ1ﬁui

1 a v do £ ¥
HU’JUﬂIﬁ'JﬂGI‘]i’ﬂiN WQﬂTﬂuﬂl‘lﬂﬂ’lﬂﬁMﬂ’li

Fuel Consumptio n(BTU)
Heat Rate = , BTU/kWh (2.3)
Power Output (kWh)

Fuel Consumption Anl5inansomasnlylumsnan i, BTU
Taosuam ldainaunis 2.2

Power Output ﬁ@ﬁWﬁﬁqﬂﬁWﬁNﬁﬂ, kWh

2.3.2 Uszansmwaealsalnvh

Uszaninmvealse Wihdmua ldoinaunis [16]

Output

Efficiency (%) =100 x (2.4)

input

10t Output fio waau Ildhinaa 18 lugUwasnuanudou

& o & a g ¥
Input ABDWAINUNINTOINA N 19 Tun5mn il
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@ e [l =y o L 1w w 9/ oA 9
VINWANNUHTHINYEIEA TaTnad TuamAundanuaNuTou 3,413 1y 9z 14

P tput (kWi
Efficiency (%) =100 x et OL_‘ pui(iih) (2.5)
Fuel Consumptio n(BTU )

¥
o o ) w o 1 @ 9) a
VINTUNT 2.3 1Az 2.5 1InasanIHANUFURNUTILHI 651015 1T oA
= = o o @ d' = 3 .
(Heat Rate) wazszansamduiias i inda (Mw) Tao19a1 Fuel Consumption 910013
o F s — s v ay a o a a
A luaums 2.2 wldnsmds i 211 uaasdasimssiFomaimauazlsz @niam
1 (-] %) dr = Qs 1 é H
voslseIihdemda Inihninaaldves s lihwdsnuonunvianiis uaz 14 2.12 uana
3 ¥ "
o515 ¥ amaniniwauazlszdninwvealsa Ivhaosaa Inihinaa 1ldvealsaln
@ ' &
Wndannudouuranila
=] 1 Ao a a o =t a o ° A4 A
11NN 2.11 1Az 2.12 IRUNAMaINAAA1Y 1252 @nTma M3 ol Heat Rate
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L uaz B azilumasmwvesnnuioudsaumsade i [16,17]

L=L +L +Ly+L ,+L, +L, +L, (3.7
B=B,+B,+B; +B, (3.8)
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Bz A7U3OUIIN Atomizing Steam (‘lunﬁﬂm%’asﬁamﬁaﬁwﬁutm)
Bx: A3 OUIN Gas Recirculating Fan

B, ANIauInn e Tnil

3.1.3 MIANIMUANNTUGYEs [16,17]

3.1.3.1 mwdouguyidoninlerdoudts L

Loy =W X Ccilltogs — 15, )% 41868 ki/kg ¥BUFOINAL  (3.9)

G'

44, : - - :
_ oux%+320002+2802N5+280uﬂ9X(Cb+120LS (3.10)
12.01(CO, + CO)

4 g o a a {
1119 C0O,,0,,N, 1Az CO Aanlasidua laoilsuiasvos lotdeoisian Air Heater Outlet

- = o 1 = @ 1 A as J a
Cb S veImTUoUHLIeA Tansuaen lanSuvo s oIma
W. . xC, .
o X i (3.11)
100

= o
C feolsmmansnsueungawnluid
Wiy, Cup A3 waz180a Turindoda 1)

=1 =) o o T = w ] [ ‘Q’ =
S AodTunvnIraosHUNUN 1anTUADUU0VD AT DINE



Cre A0 MAMUTOUS UMz v0 4 loidourta , BTU//F, keal/kg/C

¥
=

to1s AogMMNNvoIn Iy losdedalunsdififeguvpiivioanves Air heater, C

q
4

= = 9 = AN =
tea NOQUNNND1983 (lunsditiAogamgiussonia), C
kY a2 A :, d:‘ a
3.1.3.2 mmaauqmﬂmmummnuﬂummwaa (Lnp)

Ly, =m (h —hg, )x4.1868 kJ/kg UDAWBDINAY

= = :’ g = " = o = Qs dy =
m; AodFinanihludemasmizuduiTansuden TanTuveudomas
A
(=1 o = = .
hys AeANdUNIaTlvesw lerhigumngiianaonyos Air heater, keal/kg

=] = . . ~ = a
hrw AOANDUNIT1AT/UDT saturated liguid ﬂqmﬂgué’wm tra Lkcal/kg

3 oA 4 3
3.1.3.3 ﬂ'.]']i]i'E]‘LlQﬂJLﬁULuﬂQi]"lﬂu’lﬁ]’]ﬂﬂ’]'ﬂﬂflﬁll"’U’f)\”IulﬁIﬂﬁLﬂH(LH)

L, =8.936x H(h,, —hg, )x4.1868 kl/kg uoaioinas

3
H Ao Usuaveslalasmuludiuilsznevvoausonas

3.1.3.4 A3 0ugdoiio191n unburned carbon 1w lerdunta (Lyc)

Lye =Wy, xH,, kJ/kg YOUFOINAY
: W -
Warp =Way X —73755 %10
x ———
4 273

Wy = Usmnand lulordonts, mg/Nm®

v = dmindumizvedloidoudsinnudy 1.0332 ata gaungil 20 C, kg/m’

co, o, N, CO so,
b—2 4 + +

35.11 4828 55.14 5516 2412

= 0.04le|: :|x16,02

Hy, = A1AN50UvBT0IWAS (High heating value), kl/ke
C......
= 47 +33729
100

s d o 4 ot
Cd’p’ AomlasiFuavesmsveuiitnasludh

a1 33729 Wudranudouvesnsveu 1 flansu (@ PTC 4.1)
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(3.12)

(3.13)

(3.14)

(3.15)

(3.16)

(3.17)
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w =Y

=} 4 1 ] Y :’
3.13.5 anvdeugyduiiosninmsudssdniveanseleriLy)
1 ﬂy g 1 o : ‘é 1
AtAnegiumsoenuuuvemile lehyseglunsimuinsgiuues ABMA

A PTC 4.1 31/ 8
Y A 5
3.1.3.6 mmseummmﬂuﬂummﬂ (Lswn)

Ly =W, X Wi (hys—hg, ) x 4.1868, kJ/kg YoUABINAS (3.18)

3 [}
Waa = UTinaweahlumizenTansuaenlansuves laidouds awns il lugiii 10
Wet Air Diagram

_WoN,-N

! (3.19)
4 0.7685
28.02N 12.018
N, = : | ch+ (3.20)
12.01(CO, +CO) 32.07
L)
N a9 Ysunaved lulasnulumied Tansuden TanSuveasoimag
¥ ¥
Hgy fio ﬂrnguT]ﬂﬁ?]‘llﬂdulﬂﬁW(Saturate vapor) ﬁqquﬁ tra, keal/kg
3.1.3.7 anudougdoiinininanuiaun atomizing steam (L)
er < =
L, :W (hys —hpy, )x4.1868, kl/kg YDUBDINGY (3:21)
fe
A
k)
W, 1D 9A51N15 IMAV04 atomizing steam , kg/h
9 3
Wi 8751715 Ivaveadiemaas, kg/kg UDHBINGA
3.1.4 MIMUIMANNIDUTIUNN(Heat Credit) [16,17]
3.14.1 AT aURNITIBINNAD UL VD UBDINGS (By)
B, =1xCp x(t;, —15,)x4.1868,  kI/kg YOUFDINGA (3.22)

¥ v
1 Al 6A31M3 IMaveI¥BINAIREN lanSuvouToINE 9
1
Cps 71D MANNIDUTUNIZVOUTDINGN, keal/kg/C

¥
ts.4 N0 QUNHVBUTONAY, C
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3.1.4.2 AMU3 OUTIMIANLTLDI9N atomizing steam (By)

WZE
B, =W

fe

(h,.; —hyy )% 4.1868, kJ/kg VOUTOINAS (3.23)

3
W,. 109a31M15 Inalaollseuniues atomizing steam, kJ/kg UDUBDIWEA
3
W, AB0ASINT 1MaUDATINEY, kl/h
A = P=! .
hyan ﬂamwummﬂmm atomizing steam

= =1 f { ay o
hgy AOANDUNTIAYVDA lo1I MMM NIIEN984, keal/kg

q kY

3.1.43 AMUFOUINLIN Gas Recirculating Fan,GRE(B,)

3600 (£, x ! a
B = (Ey x1) x107%, kI/kg UDUTDINGS (3.24)
; W,
P
130
E, fio Aas lihweanewmesves GRE, kWh
= a oo o
N, A9 Uszaninmlaesuveuomes, %

3.1.4.4 ANUTPUNIINDIMAEN(B,)

B, =WixCl, x(l 5 —1te)x4.1868, kJ/kg vOUFOINAS (3.25)

3
= 9 a =
W, Ao Usmmvesoimeminnelsuausemnas, keg/ke
C’pa D MANWTOUSUNIZYDIDIMIAN, keal/kg/C

tag 1O QUUYTOIMANIIAN Air heater inlet

[ o { 3 ot = a a ac 1
aulsnannazdeaialumsnasaniszanininIaeds Heat loss method 1innIs

as ] o =

a 4 1 a i 3 ¥ a =
s Hmanvoutonas, dadiummdsninilass, sanudouveusomas, guugiives

3/
= o s

= = d‘ A A 9 9 o [ Ty oA
oimauaz loide wennniidaidwnlsoug BnnszdesldlumssnnauddiuInguding

o Y =§ s wa w l ar = 1 u‘/’
asgnulumsdmnatdonnn delunlfifinezlszmaumvemdsnugydumaniulae

lidosda
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Y A 9/ = as a a a 3 A 9 c.; =1 =
ﬂﬂﬂlm&i‘ﬂ’ﬂlﬁﬂﬂlﬂﬂ?‘ﬁﬂﬁUﬂﬂﬁzﬁﬂ'ﬁﬂWWﬂﬂﬁ"ﬂQ?ﬁLlﬁﬂﬂuh‘luﬂ'lﬂx‘lﬂ 3.1 L‘lJ‘iEﬂJW]fJ”U

M IAIlTz@NTnIMIz1nI1935 Input/Output A3 Heat Loss Jumates nsdiit Heat

£

)

=

3 dll a a 9 1 as =
loss method ’1]31?1Wﬁﬂﬂllﬂ'ﬂ"lﬂlﬂﬁﬂu‘u@ﬁﬂi%ﬂﬂﬁﬂ’]wuﬂﬂﬂﬂ’flﬁ input/output HONIINUID

D

Heat loss method #3lvidayalumsinisanuuamaliulyadsz@nsnmimumsganion

A ld

M3199 3.1 ulFouienismasuialse@n5aInszri1933 Input/Output 5135 Heat Loss

Method VoA Va1e

3
aulsuanlasnsa 9051 InaunazAn N ouUDUFOINES, DRI
gy wea f Vv =
Tnaveslerhuazquauifvesloinzdesi

ANMuNUi lumMITnga

Input/output | 13in3esilaTariey lienusavendegaunnseansenasnugey
delunilolorh
lideatlszanmmives Tiiemnsa correct TUfiTen lunsiauasosii
WU gdy aanuld

s o o Fy cé A w 1
aulsnanlumsfiuia | desmainiesiioIaunnni
r =3 ) =
wu USume leide,
gamgilloids awninda

1@ usiudn

AWITOANNTS Tiamsaszyvunues output 14 Taenss
correction  Mlfidouly

Heatloss | nMsiauinseeaaq il

@ A ar as 1 e é o
Hamsinlianiunaia waanugy s luawnseda lageiuily

A o Y :
IBDUAT mmﬂszmmm

WANSENUINA M504

A g
U UUDY

a d
WATEHNAINUG LT o

Tusdazaiulade




3.3 Uszansmnved Steam Turbine
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Steam Turbine tilwaasdnsimidndiulsznoudaglumsnfougiwdanululse

r 1 ¥
Il wihfwes Steam Turbine wzuldeundsnunnuioulugilveslothuseiugs quugi

9/ n’J 1:_{] as 3 P & ' s A g
Z:Jfﬂi]Tﬂ“r’iiJE)hlfJU'] ) uwaadmﬂamamiﬁyuiu Turbine “INDIWATINND generator il

1n309903 lunslaoundsnunadlundsa IWihae 1y

Tumsinrsandszansninuss

v ¥ ¥
3 a a v W : @ £
Steam Turbine IufisziilutlszAnEnmuosining Steam Turbine VianuaFsiuds

k4
generator A8

AUNINTFIU Performance Test Code 6 on Steam Turbine, Performance Test [12] 9%

o w1 a d o [ o
ii'laozunsuuAsgIUv4 Steam Turbine tazyaiadmisimes dmsuldlumsduanmny

v 3 »
5191 3.7 lapzunsuuos steam turbine LazaAAR AT B TR

._—!(rﬂ Ll s 0

Tz rebaam

e{imiare

Noae f:l

1 .

Tamesmpeaiiie o 0 e J?_) ;
=

can |Paxie 111

Frimeny tow

wf.."""
¢ ez

Dran
ot
:6,

ey {m

T e sram desvoniherle .
o rnbauba W dsopee galee To fescwrniar pame b
From fewdwater \TER= @ 7™ ¥
BT aask
- = Tempeesture messw sment
] = Proessstn sl Soe et
Falar ts & T = Prasmurn messwement
pam. 413 o = Prassure measwement
regandng J . g = DOnfica snd dif) ial prEsacre
ehuliah oh TIRTT o Norehe of vanhuei and Qi p
wia of TEEYT = impact 3nd glabe laps wiR preac s mesiunemant
Ry

<> « Absnhsle prussse gags
= = Baskel 1ips in sxtaust dood

= Leval gage
NDTES: ':I hies

(1) Sospara 4R Vlora o ced Tlov i

(7)) Specilc Bow measwing pireaty eameres e seggesied lor gudance Ahsrnats low slamanis are
perminaible provsded the faal measursment has no heghat urearainty San The beat allainatie with tha
speziligd privary slament

- Wallrmsial

= Ammimelie

= WoHmalei

= Wabsw stam legkoft

= Glund stesm condensor
= Siear jal-alr ajecior

= Sleam-seal mgulsior

= Cursen lransformar

= Poignhal iranafcs e

n:i . = 3 4‘[ =
gﬂ‘ﬂ 3.7 llﬂf]:tlﬂ'ill“llﬁ]ﬁ steam turbine UASIAAAAINTOINDIN



49

738

71U 3.9

cv
Y

s

)

v
o

o

FOIWAINTY

ilaozunsudaaaslusy

FOLWAIUIUUIAT) LD

1
-~

s
o

¥
-

4 a
(1

ANAUIDUUNIN U
4

-~
AIANUIDULNIN U

1

ANINITIANEID

v
Ed

s}quuI Vo

=1
aUN

aannuioungis

TsaTdm
Heat balance diagram 194 Tsa Tl

AT

Heat balance diagram voa 159 1w

Ar_&qﬁm_‘mﬁnmé@%dv vﬂxn__\zqﬁ@mnrncﬁm;r&u?rvan@F weIeIp adue[eq 18I §'¢ _..M_._,w

| sesinas i, . b la ¥ e e
g g e o oo el SO0 FiiE i AHIG 30w TS 20 SM0T A0 $5wQ Jy SILvd 1M 130N
i 7 - AN BP0 RIS dee KZOMUS
35056 PN Ly &7 e p 411y 4304 T MOS0 DOUYYIS DUl L3el W0 IRl 36 SMCILYMIMO 2300w
B PN 7% i s - H S 1
w919 3 .a%.w . Rk I o oot 5 R B ol Ry Y
[l e o © WmgZ IR
"L 084 S1N WwaInL FICALL, IR, WS 0 it 75 S vy VT
. 1M 1863 AN 000D 2ulive MlEe: We3LS {50 b ) L Wl 1k
7 * AdSEL 1ENGAMILNE 1HS T e a PaLL
WU GLES = -._qﬂ. :\Mn._»w_u_h..-.ﬂ.“ Woald | AIIETT PO © MDA B IOTLEC P LOSE P EIa e
"] =
, . o08EL
e L I — T T TR T T Ty e SDOLCHITE- A VT - W OMEDE DIARRCI A ot Tz A v
aard A

o
i

m BILE = 421}
W Itl? = 3

\

) v

: ke =

! mw‘fa.llu.: w ¥
H ey @) lafi

Ao P ﬂm ..... ...... i ...v..._.@ E ) . D .ﬂ”% "
v ™y 1@




50

AE_\Mme@%d vﬂ?vﬁjﬂﬁmnrnaﬁmﬁrﬁvgvmww.w? WRITRIP 90UR[Rq 1Bl 6'€ W_Hw

L1I3006d SIIHT THRAZHL
¢ % PHEEL [MridHOLNE 1603

R ELE
M
e C
- ) T e vincea R sl 24
e VIEY 001 WY DODSEL ?.Mah._ 2 D0 CLLur]
2 w3 Bk ST
Mspor 10 22md 39 ?

FRLALY vtk 011 1G> LS
PUSE-4000 LGN W35 0 Jdiy
B DROSEL WNILYY BMITnd WaLE

HELTH B308 = SUVE IVIH LW LW

i 000 - 5500 DIHLZYD HRNITH  Gliie

ZMIDd ST, TR A ATIION WO ODSEN G2y S LEB- fliOn
TATRY] WIELE o0 SHOTIWWREO: 341 LESL RO QZEME 29 EMSILYMIMD 2ii0h

[ = 4 B e LT e
O W ) [IrET]
O TH EeUkLRd i)
LS W ) L8 SEe fa

Wi 03I = 2507 gFi4 CHETEG Ha "T11

wERaT 047 £0y .
"alH | & ¥ w0 o
N ) izt

L0¥AL
Hr s DI Ly
PRAUSTE MR 00 el W MEDY BEA LTI RHRIL o
L e Wl
TADSTA0L ~CHI RN WA EEATASD - GHITEIL - My 'ETIDADD - RRISTOO DEE11ILI- IHECEEAY < WSS SOCHLL g AOTE XIS ikiane |

' I3

4 __.-ﬁng.
T =g
1R
ol

.?ﬂ: _
nﬁﬁ__-

A%

d1H

ets
19°5 = gg
m3 sl




51

152@NTNINYDY Steam Turbine MwDSWIMANNSoUNT 1Y Steam Turbine

aonaanulunuae Idhnnda ldvseouilueums 1adi [18)

Heat Consumption
HeatRate= P

(3.26)
Steam Turbine Power

¥ v
¥ o ar = 3 o i s
IGIEJ Heat Consumption LﬂHﬂWWﬁNT‘H“ﬂQ‘HNWV]mUiHﬂB Steam Turbine aw’faawaa

' ¥
unaali UsEUY feed water heater Tuaauveansie 10111, Steam Turbine Power AaR183

' ¥
ey 1y Steam Turbine

] 1 9 Vv é Y 1 % 9
mﬂﬂnmsamaawmmumawmimﬂumwm Steam Turbine ﬂTiJhlﬂﬂtllﬂ‘ilJLm’J

22181 18]

Hszlhl +W3(h3 _hz)"'thn _Qs(hs.s —hsn)_Qo(hos _hou)_Qs(hss _h.su)

K,
(3.27)
4
Iijo
HR o A1 Heat Rate Y04 Turbine (kJ/kWh)
W flo 6751M3 1@ (ke/h)
h fio Aneuns1all (ki/kg)
kg e faa Inlihiinda 180 Generator Terminal avudae fde Il ludiuans
excitation

1: @WMe# inlet ¥09 Turbine (main stop valve)

2; ﬁnmﬂaﬁ outlet Y94 High pressure turbine

3 sﬁnmﬁqﬁ inlet Y94 Reheat stop valve

Ll ﬁumtiaﬁmaﬂﬂmm final feed water heater

0O, 975113 11av04 Steam ﬁffﬂﬁﬁu Steam air heater

He, hgp : 10UNT10T009 Steam 1910192080 Steam air heater
Qo: 9951713 I11av04 Steam ﬁﬁﬂﬁﬁlu Oi1l heater

Hos, hop: 10UNT101/U04 Steam ‘?;iiwuazﬂanmn Oil heater

Qs : B751N5 INAVDI Steam F115UN1591 boiler atomize

Hps,hpp: 1OUNTIA1 VD3 Steam N01AZ00NINTZVY boiler atomize



3.3.1 MIANUIUNT Feed water flow, Gf[18]

| P
P-1 P-3
e s o] ()
4 1 N

" 14 td
310 3.10 laozunsuvenineudmdodu T

_(+e)xG, -G, +AGp, -G,

Gf i
l1-(a+b+c+d)
1o
Bk
Hm _hdl
b=(h2 —hy)—(hy —hyy)xa
Hexz_hdl

cz(hs -h)—(h;; —h;)x(a+b)
H 3_hd3

ex

a’:(h" —hy)x(a+b+c)
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(3.28)

(3.39)

(3.30)

(3.31)

(3.32)

(3.33)

(3.34)

P&
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¥
GC 79 ®n351M 3 1Mau991i191n Condensate
r=1 [ c; s nyI

AGprrz fOR7TIM51AsUMa9v0952dU1I 11U Deacrator
G fio 9931 1Mav09 Reheater Spray Water

A w ] o daw 1 o .
Gsy Moon37 Inahueatiil9vaeidy Boiler Feed Pump

A :,c; 9 T ;
Gry ADOA3INS Inanenvetinl9vaeityu Boiler Feed Pump

Y o

@ o 3 "o .
Gy ADOA51MS naveahNi sz uUnaoiiu Boiler Feed Pump

3.3.2 Main Steam Flow (W)

Main Steam Flow (W) = Feed Water Flow (Gf) — Unaccounted for change in system

Unaccounted flow rate 81313081121 14210 make up flow — Burner atomize +

Condenser Tank level changet Deaerator Tank level change —Account Loss

3.3.3 Hot reheat Steam Flow (#3)

Wy =W, =G, =Gy =Gy + Gy =G e — Gy (3.35)

ex2 al

G, Ao High pressure Leakage flow

G.xs 10 Steam ‘ﬁﬁhmi’h High pressure heater 8
Gy A0 Steam ﬁﬂ'wﬁﬁ High pressure heater 7
G, o Reheater Spray flow

Gipe Ao IP Inlet cooling steam flow

Ganr Ao Steam ﬁii‘lﬂl‘ﬁH Burner



54

3.4 auganasnululssldihmasnnudon
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¥ v b
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v @ d

= [ A a nﬁ? Ioa :g 3/ = s oa
wiusnazdTinamdsnunnatuiuiavunnes 1s gl luszuves s Tanugaduia

[l
=1

yunlae oz ldinsande ldhesiinasnmsauiumsedialslumsdsulyamseud

be

i ¥
Tfilszansnmngaiu

Taom TdvinaveandsaugadoluTss Itz dwunldnsng @ Performance

=

Test Code PM-1993 Performance Monitoring Guideline for Steam Power Plant [11] ﬁﬂgﬂ

3.11 nansaugadndsnululse Ifhwmannudou

Boiler Cycle
1% 44.7%

Turbine-generatot
6.1%

Station
auxiliaries
2.0%

Fuet

input 89.0%
100%
* Net
44.3% electric
* output

‘ ‘ BFP power ~0.9% } '

412.14
Net Plant Heat Rate = 3.......... = 9426 Btu/kWh
0362

31 3.1 uassaugadndsanuluTse ihwdeanudeu

mnﬁw;aﬁwﬁwmnzaﬁu’jmé’mumms’f?mﬁﬂu 100 % szgapdoluniia
Torhr 1% gaduluiging Steam Turbine Wnfiqn 44.7% gapdolunsn/ougndaanu
Toviuiundsnnih 6.1% uaz 1 luszunieddn 2.0% maedmdsny IWHA1312 36.2%
drintson TavasiBuausninwizdauues nifeleruaziging Stcam Turbine v ldauqad
wﬁaqmmmwﬁﬂmflﬁmﬁﬂaiugﬂ 3.1 namsaugadwdselunteleri Tsa Tt wdan
$ounnziging Steam Turbine ueasluzil 3.12 uansaupaindslumsiolohlselnih

waanNuiou



Dry gas losses 5.0%

Unburned combustibles,
radiation and unaccounted 2.0%

Losses due to moisture

formed by hydrogen combustion 3.7%
Losses due to moisture in fuel 0.2%
Losses due to moisture in air 0.1%

Total boiler loss = 11.0%

fuel

input ) o
100% 89.0% Boiler efficiency = 89.0%

T @
U7 3.12 wansaugadwasnulundelorihlse Iwfhmdsnnudou

Heat rejected with perfect cycle
and theoretical working fluid (carnot) 32.8%

Heat rejected due to imperfections
in working fluid 1.7%

Losses due to AP and AT in
feedwater cycle 2.2%

Losses due to AP and AT in
condensing system 1.6%

Loss due to AP in reheater 0.4%

Total cycle losses = 44.7%

Fuel
input
100% 89.0%

44.3% Cycle efficiency = 49.8%

@ BFP power -0.8% )

Y o  w o o a
31N 3.13 uamsangadndanuluiging Steam Turbinelse Wi mannuiou
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Nozzle and bucket

aerodynamic losses 3.7%
Exhaust less 1.3%
Turbine pressure drops 0.2%
Bearing and windage 0.2%
Leakages 0.3%

Generator electrical losses 0.4%

e

Total turbine/generator losses = 6.1%

Fuel Unit auxiliaries 2.0%
input
100%
44.3% [} Net
l l 38.7% 36.2% electric
¥ L 4 output

) Turbine/Generator Efficiency = 86.2%
Net Turbine Heat Rate = {3412.14/0.382) 0.890 = 7950 Btu/kWh

! d o . ar
31 3.14 nansaugadnaaanly Steam Turbine tag Generator 134 Wil wdsanuou

k'

¢ :! @ g a : o :’ 1
Tuaugaindsnuvendelon wasouandemds 100% wildougihihuloids
3 1
141 Steam Turbine 89% lagiindanugydunaiuanladouiannian 5% sesnanie
@ :; 4 a Ey @ oA -d?lJ
wasnuuralulethidannmsnszuaumarn Tndl 3.7% vazwdsnuguduiiosninmanie
a Yy ' ] o a4 A o & a 2
waarn st hinyanazmanranuiou 2.0% wasaugydudissnnthlugemdaasily
8INFBN 0.2% LAz 0.1% AWEIAL
s = ~ E Y o 3 ¥ 9/ 1
wasnugadonn ledendsainsoanasld lasmsdsvanemediious luil ud
~ a 9 P v =1 1 = A ar =
weiwavi Iimaw Ind llauyselfinodouaivneina  uazszdumasaugadonnms
' @ 1 S ~ 4 = oar a ' =
w1 Tval liviua madlSuudamswn Tugiezdes optimize Agadalsnfinzalsuudalasiens
3 Yy 9 ¥ "
nndnaaiy - wasnugdenn loimimuaiundanugdeidaiiomnaoiuzves
.; =y db = 9 1 [ 1 3 at —
Wamaazan uzyesInA 41 lasdsndudd Tdannsodfuuddld  wdsougapdoanns
¥
] 1 = =Y
udaNuieuansnan Id lasmsiuauiu1iasulasiinisasvanmynil
U7 3.13 ueraserugadndsauesdning Steam Turbine T3a' I masnauiou Taw
o :’ 3/ oy 5] ) v @ oo - 1 = o
wasnulohmnndeled 80 % Imsgydeluiginsmiteaniedinvesnoudivges
] B ]
1w 32.8% anudougdiosminany auyseivenidinas 7.7% anugudaios
:‘ = 4 g A =
nnszumhilen 22% anugieieannszuunoudugs 1.6% anugadonnszuy

Reheater 0.4% 1A853UAI9MABDNEINUSIUIU 44.3% o]0 145201 Turbine
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augadnAaL @m0 Turbine 1Y Generator MugUii 3.14 MIANFINY 44.3%
fu:qmﬁﬂ”1ﬂﬁ'u‘luﬁ'mmm15gtg1§mmmamﬁm’mm"lﬂﬁywﬁﬂiwn“luﬁﬂ 37% quduiles
91N exhaust 1.3% gaydeiiioaninusaduanAsow Turbine 0.2% gayduiiiesninanmionly
Bearing ngm'iﬁué"l 0.2% qagﬁmﬁaamamﬁ"wm"la151 0.3% qmukﬁﬂﬁ Generator 0.4%

wazgnly iy auxiliary system 2.0%
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szansmwvealsdlnhnainnudousiu

4.1 Ui

Tsalfhmdsnmdeuswnlszneudioiginsmenlfounindann 2 Spinsiedy
%’mﬁaﬁuﬁ'w;mzi’g%'ﬂﬁﬁ'aﬁu"lmj"w Fufumseonuuuitedinszansamiums iFomas
Widnniiga Tufligiulsehsilaiduitonatraiuinmunniddownilszaniam
qatlszana 50%-60% uaz 1 @ uidemaanamiemaniniy

Tsafhmdsnnudeusudsznendoginsaindnuatod sy Mames T, nile
"l‘ﬂﬁym'uu meﬂﬁau AN ou (Heat Recovery Steam Generator), afumoes luy uaz
aoviauiwes u1a159 1M H11F Cooling tower Tunisnaotuvosnaumuses 15417
ﬂ'j:m‘nf;mmimﬂu"lﬁ’ﬁaszuudw"lﬂﬂma:i:uuihu"laﬁ’ﬂﬁqﬂmﬂﬂssw?aﬁﬁanﬁua’w
co-generation mMsdnalszdniamuosTsa Ifhried annsosaudazsiaves

gunsaiuazilsz@ninmlaosuy
4.2 Uszansmwvesnariuma (Gas Turbine)

nmsimlizaninmvesisiumasgnimualilumnesgiu ASME PTC 22-1997
Performance Test Code on Gas Turbines [14] Tawil laozunsuotnadiovesszuumsnaa v

ihisume daanalugdii 4.1 uanslaszunsuediaiovoalsa s aiuie

JO lomm WAV

Fual in

Combusior
anit

Station
tranaforme:
INote (1))

Tudtsna

3 Turtl
@ R o @9 T

dimhugn®

Comgaressor

Auxiliary power sysiems

GENERAL NOTE:
Teat scopa and b diea should be & inad prios :o the test
(sos para 3 1.0 ImI)

NOTE

I I included in generalor drive test,

31 4.1 naaslaozunsuedisneues Tsa Iuihdaufie
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4.2.1 Gas Turbine Heat Rate
Gas Turbine Heat Rate Apdaiiaiuvodanusouvigemas lihinanla daay

113 [19]

W_.LHV
Gas Turbine Heat Rate =—"——E | BTU/kWh 4.1)

GT
i
-~ o g =
We ﬂi’)i‘]ﬂﬁ'lﬂ'l’i‘lﬂﬂ"l!ﬂﬁl“ﬁm?lﬂﬂ, SCF/h
LHV g ApAINNNT DUV U BINAY (Low Heating Value), BTU/SCF

Pornomad Iiihnnda 14, kw

4.2.2 Gas Turbine Efficiency
Use@nTNIMYeY Gas Turbine AvdnIIEINVBIANNTauNgMI T Tdu (ugdves

" »
Iihiinda'ld) aennufoulugiveasamas lumissveanlosidud daaums[19)

412.14P
Gas Turbine Efficiency =100 x 3—" , % (4.2)
W.LHV ,

4.3 Uszansmmwvesne lorhuuunanildsuniuden (Heat Recovery Steam
Generator, HRSG)

M3ialszdnsnmues HRSG gnidmualiluinasgiu ASME PTC 4.4-1981 Gas
Turbine Heat Recovery Steam Generator [12] Tﬂﬂmmgmﬂvszu?%'miﬁmumﬂﬁxﬁw'ﬁ'mw
1635 Input-Output Method 11333 Loss Method Tag'lapzunsunisiavesmiio lev
wanudsuanufouninlodondad 3 luglii 42 uaadlaezunsumsiauvesveansole
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7% Input —~Output Method 1/52@NnEA1MYD3 HRSG A08A5 18 IUY8ING 1911190040

w ¥ a1 R - w y & &

WA Inioilulefidun wasnuUIeeNAoNaTINYOINAINUANNS DU IHUAT
i Y :’ =4 :’ o Y A @ 9/ & i

e ldnuinunaedy e waanuvunewanuaNuieuluglvesmaiounin

Exhaust U099 Gas Turbine 53MAUWAIIUANNTOUIN Supplemental fuel (15) TIUAUAIY

=

o 1 A Al 1 g a Vv A 3y
TOUTIUNUNDU 1IBUDINA, dnuzveavamawazanuioudulaluszuy Taoldguuqil

Qa

o a " o 5 § o
819843 (tx) Wugampniivesomanoudnoums airasueq Gas Turbine Fauans 1ddsauns

] kI .
HRSG Efficiency=1 00( Heat absorbed by HRSG's Working fluids J @)

Heat input fromGI', HRSG fuel and Credits

WHP (h HP_hFW ) + W.’P (h'fP - h’FW ) +WI_P(hLP B
BGT + BHRSG_F + BHRSG

h
HRSG Efficeincy=100 o) 4.5)

Wp, Wip, Wip B 805105 Inavasamuiinnudusiaiy, (kg/h)
Hyp, hiphyp 70 10UNT10T V098N BTU/Kg

Hyy Aoiounstatluoni feed water, BTU/kg

Ber A9 ANNTDUIN exhaust YDI Gas Turbine, BTU/h

Brrsc F AR OUIIN supplementary fuel (E%ﬁ) , BTU/h

Biirgs OANT0UAIUINY (Heat credit), BTU/h

ad o s oA . 3 d;. A W £
WNMIMuUInlseansnInuuy input-output method ABINITATDINDIANALS A1
IFU QUNAI, ANUAY, 8313 Ina thesuaunnuseuiignin 1 1Fu 1as Working fluid
v
1azda5Iu04 feed water, economizer, blowdown, desuperheat spray, reheat steam fau farTu
44w = £ 4 vy v
ﬁﬂJﬂ'I'i‘VllﬂElfJ"U@di]&’lJlﬂﬂ‘Uuﬂ’l'l‘mm'ﬂ\ﬂvL'J"'lJ’NﬂH
. = 4
AWIBUIN exhaust Y89 Gas Turbine (BGT) #Hn1sandninmsaugadanuion

, é Y
U803 Gas Turbine cwnz"lmw

By =GLF W, LHV,CEF + B, + B, —3412.14(P,, + PL_,)} 4.6)

GurfiB 8935171552904 bypass stack damper

Wy A0 89513 IMavoadomaudh Gas Turbine, kg/h

LHVy ff1nnus SUUDINDINGS (Low Heating Value),BTU/SCF
CEF aolszansammswn Insives Gas Turbine , %

=) b o w . A & 4
B,; 1D AMNI0UINNT water injection H58 steam injection , BTU/h
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Y
Br ADANNSBUNINAD UL YD UFOINAS, BTU/SCF
P pomaa lihinaald, Mw
14
Pyor ADANNE TN aruA lud U039 Generator, MW

3412.14 v Conversion factor

4.4 Yszansnnvos Steam Turbine

MIfuIlsEdnEnImued Steam Turbine dwmsulselWdmadsnnudousiugn

ﬁmuﬂ"l}ﬂummgm ASME PTC 65-1988 Procedures for Routine Performance Tests of
3 e 3 2 ad o a A E v @

Steam Turbine m"lmzumaﬁmsmmmmmﬂszﬁmmwmm Steam Turbine (12 1HINTUDI

v Y £
Steam Tufitiaznandunmzdinveinsmuanszaninmluinginsves Steam winiu

4.4.1 Steam Turbine Heat Rate

¥
Steam Turbine Heat Rate f1vua laainaunisaaas 1

Heat supplied — Heat returned

Net Turbine Cycle Heat Rate = 4.7)

Generator Output

o @ W @ a :’ = ar H
Heat Supplied foanuiounnelinuiginsnaiulerduiundsnnuiouinldnn
#AuNNN191n HRSG
A ¥ Ao w Y VoW o w v Y
Heat returned foanuiouiithnaudng HRSG Tmindsimiginsuds Idunan
founn feed water

o @ c; =) 9
Generator Output Aoma ﬂ‘ﬂ‘ﬁﬂ’lwﬁﬂ Ulﬂiﬂﬂ Generator

¥
=

4 ~ a ¥
“]J'Qﬁﬁlll']iﬂﬁlﬂurid]Uﬁﬂﬂ'ﬁTﬂﬂaglaﬂﬂqﬂﬂﬁu

HR = WHPhHP il W{th + WLPhLP - WFW hFW B WHPP hHPP B W.’PPhIPP B WLPPhLPP i3 WCR hCR

PST
(4.8)

Wup ADDATING I aVDI high pressure steam 19 Turbine, kg/h
hyp AouUNIIA U0 high pressure steam (@ Turbine, BTU/kg
Wip ADOAIINT IMaved intermediate pressure steam (@ Turbine, kg/h

h;p ABIOUNTIALVDA intermediate pressure steam 19 Turbine, BTU/kg



W, 0831015 IMAD low pressure steam 191 Turbine, kg/h

hip AoUNIIAYV low pressure steam 12 Turbine, BTU/kg

Wypp ADOATINTT IMAYD high pressure steam 090910 Turbine, kg/h

hiep AotounIIallves high pressure steam 890310 Turbine, BTU/kg

W,pp ADBATINT INDVDY intermediate pressure steam 891917 Turbine, kg/h
hypp ADIOUNTIA1/UDY intermediate pressure steam 880310 Turbine, BTU/kg
Wipp A08n31M3 IMaed low pressure steam 99N310 Turbine, kg/h

hypp AoUNIATVDY low pressure steam 89010 Turbine, BTU/kg

Wer 1B9R31N3 IMavDIn0 W@ dd13 903, kg/h

her ﬁmau‘ﬂswaﬂmaqﬁyﬂuﬂaumuma, BTU/kg

Pgr Ao Maa1WH1917 Steam Turbine Genearator , MW
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M3 Ifhdheraauvialszmealneg Wuszozinag 259
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k4
Fatuldlddeyasndygrdeuio I, wmesgiumsnagouves nv., WAITINMS
MATDY Performance Test Code NGV [10-16] HAZHIATTIUMINATOUVOIANARA [17-19]
Aswazideannan luudrluuni 2,3 waz 4 uaziennszuudeya Real Time MInszUUANY
3/ o a A . o
aulseih (ocrs) inadraTdsunsusunmuise@nFamuuy Real Time uasihunuanana
= L ' A A q yvg 9 o o a a & o
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5.2 1n59931999952 1D

Taseafivosszuawgli 51 Tassadieszuudnoadszansam s oy
Real Time 1/52n01420

1. Plant DCIS AszuuningumsiauaioavesTsa i

2. Tnterface Computer mTNfilu@INAIAARDIZM 19 Plant DCIS i Data Historian

Server

g o

. . o = ] o a
3. Data Historian Server 1111171311 Process database mwmui’fﬁagamsmmam 1
o g o a a <3 a a !
Wudmsumsinudizdniamvealsd i PBuazidudeyarszansama 1danms
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4. Real Time Performance Program ﬁNWHTﬂEJﬂ’Iﬂ%‘iT‘EJQM’Iﬂ Data Historian Server 41
Sunamylszininmusamasszuy tozdawansfaundy Ui Server

5. Revenue Metering 9201UA1 Net MW ﬁiiﬂﬂﬁﬁhtﬂi’hixﬂuﬂm Revenue Meter

6. Operator (JunBURARBTUAAIHANITAIHINYsEENT AW 159 TWA T 1 Operator
NI

7. Efficiency Engineer i unauiamaiuaninan sl szansnimiiniena
ununswanuazsyaninmise I uiens anaeuszuuiitseaninmanasnuduuaziiy

suamslumsdsulgaudly

3
Joyammisiimes lumsdmanilszdninmanszuy DCIS voalsa IrlfaTs o ld
hwdsnnudou 2 Tsauaz Tse i mawnnudousau 3 Tsa9zgne1udae Interface Computer
o § = A o = =
uazii lUnu PBAaeuiiunesgiudoya FeezinulasTusunuilszunanadse@nsamau
3
s ludyadevis i (PPA) uaza 1195314 ASME Performance Test Code 1At
Tsunswazimsdnunneg wi vazihwan lduaawunisnsilsz@ninmuazinansiau
wsoalinsuanlse@nEnmuun Real Time odlutlsz Tomilumsnaumunisndauazms
=Y A 3/ ] Af = ﬂ o o o A [] o
Wil dszndagemaaziulse Towmilumsnuwuigesny uveseuuyugilnsain

IouaMNADUMNUA

-Process Database
-Performance Program

Fuel gas iponitoring

o1n plan,

Interface Computer

[ ]
Local Area Network

Operator Efficiency Engineer

U0 5.1 Tassadreszuudnuilseaniams e Indhuuy Real Time
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b4 ]
TuTlsaIfhwdasnnudoudise1ddaas Interface Computer 1 w3esABIIAUSZUY
v ¥
DCIS 1041591077 Common Control Loop TasAadan1yu RS-232 port 191 Computer
Interface Unit 484 DCIS Aaueraalugll 5.2-5.4 Interface Computer vzAonuINsZ UV MTOYA
Plant Information ¥04153IWdhmdsnnudeurumeszuy LAN uazTilsunsusiuimilse
a a o ¥ =) d 1 Hq 3 o ' dyy a
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911n31U7N 5.5 115ABIT U Real Time Performance 11005z uuAI0qu 159 TWHngs
aNuiou AouNIADS Database axiiudayaveslseInfluiedsdoyaliiu Tusunsusnon

a a o (V4 o § a Lo
Uszaninmuazinuradnsmsaivn e ¥ lumsuaasnanaziinsizviae 1
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traffic HAZNYATIVOYAHAWATI HIVVIIMNUNUILIWNAIS interface 19 1Fuoniulunaag 15

Qu K4
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5.5 1AUNMINNHUBISZUY Real Time Performance Calculation

Yoyaninszuunungulsliihawgli 5.5 uazgilii 5.6 wgndaudiszuy gudoya
° = a1 o and a
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Interface Computer
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M3AIOM (Interface Connection) WUV OLE DB Fuilumasgiumsaoiongudoyailfam
o ¥ ¥ = o Q¥ 1 A w ¥ a a 4 ' Y
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1.1 PPA Efficiency

A13199 5.1 Input parameter tag YDINIIAIUIU PPA Efficiency

Type Tag name Description
Power Output | TITGBTRDS5-N Thermal Unit #1 Net MW Output
T2TGBTRDS-N Thermal Unit #2 Net MW Output
C1APLJT001 Combined Cycle Unit #1 Net MW QOutput
C2ZAPLJTO001 Combined Cycle Unit #2 Net MW Qutput
C3APMITO001 Combined Cycle Unit #3 Net MW Output

Fuel gas Flow | TIFGAFT1B-ASCF | Thermal Unit #1 Fuel gas flow

T2FGAFTIB-ASCF | Thermal Unit #2 Fuel gas flow

CIFGAFT1ASCF Combined cycle Blockl GT 1A Fuel gas flow

CIFGAFTIBSCF Combined cycle Blockl GT 1B Fuel gas flow

C2FGAFT1ASCF Combined cycle Block2 GT 1A Fuel gas flow

C2FGAFTIBSCF Combined cycle Block2 GT 1B Fuel gas flow

C3FGAFTIASCF Combined cycle Block2 GT 1A Fuel gas flow

C3FGAFTIBSCF Combined cycle Block2 GT 1B Fuel gas flow

Heating Value | PTTFGSHHVMIN | PTT Fuel gas Heating Value (SAT)




M13199 5.2 Output tag YB4MIAUIY PPA Efficiency

72

Type Tag name Description

Heat Rate TIHR ACTUAL Thermal Unit #1 Net Actual Heatrate
TIHR TARGET Thermal Unit #1 Net Target Heatrate
T2HR_ACTUAL Thermal Unit #2 Net Actual Heatrate
T2HR_TARGET Thermal Unit #2 Net Target Heatrate
CIHR ACTUAL Combined Cycle Blockl Net Actual Heatrate
CIHR_TARGET Combined Cycle Blockl Net Target Heatrate
C2HR ACTUAL Combined Cycle Block2 Net Actual Heatrate
C2HR TARGET Combined Cycle Block2 Net Target Heatrate
C3HR ACTUAL Combined Cycle Block3 Net Actual Heatrate
C3HR TARGET Combined Cycle Block3 Net Target Heatrate

Efficiency T1EFF_ACTUAL Thermal Unit #1 Net Actual Efficiency

TIEFF_TARGET

Thermal Unit #1 Net Target Efficiency

T2EFF ACTUAL

Thermal Unit #2 Net Actual Efficiency

T2EFF TARGET

Thermal Unit #2 Net Target Efficiency

CIEFF _ACTUAL

Combined Cycle Blockl Net Actual Efficiency

CIEFF TARGET

Combined Cycle Blockl Net Target Efficiency

C2EFF_ACTUAL

Combined Cycle Block2 Net Actual Efficiency

C2EFF TARGET

Combined Cycle Block2 Net Target Efficiency

C3EFF_ACTUAL

Combined Cycle Block3 Net Actual Efficiency

C3EFF_TARGET

Combined Cycle Block3 Net Target Efficiency




1.2 Thermal Plant Efficiency

M15199 5.3 Input tag Y84N15A 113 Thermal Plant Boiler Efficiency (Unit #1)

Type Tag name Description
Power TITGBTRDS5-N Thermal Unit #1 Net MW Output
TICCEFANI10A.IK GRF Power Consumption A
TICCEFANI0B.IK GRF Power Consumption B
Fuel gas Property | PTTFGSHHVMIN PTT Fuel gas Heating Value (SAT)

CCFGAYHRI001A

PTT Fuel gas % MOLE NO2

CCFGAYHR1003A

PTT FUEL GAS % MOLE CO2

CCFGAYHRI1005A

PTT FUEL GAS % MOLE METHANE

CCFGAYHRI1007A

PTT FUEL GAS % MOLE ETHANE

CCFGAYHRI1009A

PTT FUEL GAS % MOLE PROPANE

CCFGAYHRIO11A

PTT FUEL GAS % MOLE I-BUTANE

CCFGAYHRI013A

PTT FUEL GAS % MOLE N-BUTANE

CCFGAYHRIOI15A

PTT FUEL GAS % MOLE I-PENTANE

CCFGAYHRIOI7A

PTT FUEL GAS % MOLE N-PENTANE

CCFGAYHRI019A

PTT FUEL GAS % MOLE Cé6+ 47/35/17

CCFGAYHRI1021A

PTT FUEL GAS HEATING VAL GROSS BTU DRY

CCFGAYHRI1023A

PTT FUEL GAS HEATING VALUE NET BTU DRY

CCFGAYHRI1025A

PTT FUEL GAS RELATIVE DENSITY GAS CORR

TIFGAFT101.B-A

Fuel gas flow

TIFGATE.102B

Fuel gas temperature

Dry Flue gas TISGAANZI05A-C | CO Content Analyzer

Property TISAAANZI101-BA Oxygen Content Analyzer
T1GGAIS0009.B S02 Content Analyzer
T1GGAIS0001 NOX Content Analyzer
T1GGAIS0008 Flue gas temperature

Ambient Air TISGBTE.112A-A Reference Air Temperature
CCCCPT200 Atmospheric Pressure

Air Heater TISGBTE.104A-A Air Heater Inlet Temperature

T1SGBTE.107A-A

Air Heater Outlet Temperature




A13197 5.4 Output tag Y9INIA1UIN Thermal Plant Boiler Efficiency (Unit #1)
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Type Tag name Description
Efficiency T1BLREFF Thermal Unit #1 Boiler Efficiency
T1BLRQout Thermal Unit #1 Boiler Output

lunsalues Thermal Unit 2 9231 Tag name WU uuand1ai T1 szifaouily T2

%1 TITGBTRDS-N 114 Tag name 494 Unitl, T2TGBTRD5-N 1i]1 Tag name 484 Unit 2

M40 5.5 Input tag YBINTIATUIY Thermal Plant Steam Turbine Efficiency (Unit #1)

Type Tag name Description

Power TITGBTRDS5-N Thermal Unit #1 Net MW

Stean/Water flow T1SAHFT.101A Air Heating Steam Flow
TIPSA.FT.401 Burner steam flow
TIFWFFT.501 Make up water flow
TIFWAFT.404A RH Spray water flow
TIFWCFT.3 Condensate water flow

Steam/Water pressure TISGGPT.257A Main steam pressure
TISGIPT.354A Hot reheat steam pressure
T1SGJPT.351A Cold reheat steam pressure
TIFWAPT.503 BEP outlet feed water pressure
TIFWAPT.504A DEA. Outlet feed water pressure
TIFWAPT.503 BFP outlet feed water pressure
TITEAPT.1A 8HTR extraction steam pressure
TITEAPT.3A 6HTR extraction steam pressure
TITEAPT .4 DEA. Extraction steam pressure
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A15197 5.6 Input tag Y9IN15AIUIN Thermal Plant Steam Turbine Efficiency (Unit #1)

Type Tag name Description
Steam/Water temperature T1SGGTE.205A Main steam temperature
T1SGITE.313A Hot reheat steam temperature
T1SGITE.320A Cold reheat steam temperature
TIFWATE.410 Final feed water temperature

TIFWATE.S08A

THTR outlet feed water temperature

TIFWATE.S07A

6HTR outlet feed water temperature

TIFWATE.S01A

DEA. Outlete feed water temperature

TIFWATE.402

RH spray water temperature

TIFWATE.302A

6HTR inlet feed water temperature

TITEATE.2A 8HTR extraction steam temperature
TITEATE.SA 6HTR extraction steam temperature
TITEATE.7 DEA extraction steam temperature
TITEDTE.1A 8HTR drain temperature
TITEDTE.2A THTR drain temperature
TITEDTE.3A 6HTR drain temperature
TIFWCTE.501 Make up water temperature

TISAHTE.101A

Air heating drain temperature

TIFWCTE.10

4HTR outlet condensate water temperature

A1519N 5.7 Output tag ¥DIN15AI1UIY Thermal Plant Steam Turbine Efficiency (Unit #1)

Type Tag name Description
Heatrate T1SteamHR Steam Turbine Heat rate
Efficiency T1SteamEff Steam Turbine Efficiency

2. lsunsunanawadszansnwn

a - ar = S P a o
Tdsunsuaainalse@nsnn Wanndledsiawdn sty 6 uudulaimaanesy

wupenu Tlsunsulszuianailszansnm

Tas TsunsuazAndenugiudoyalseluih

] 1 . & ] {1 o
WIUNN interface connection 11U OLE DB %3928714 Tag name output AHIUMIAILINLED

10151991381 Wueasnailunwns A nuaznim




M3191 5.8 @21081390Ya Input voa11/5Un50

Tag name 30 .7, 2550 08:31 W. | 4@.7n.255003:00 1.
C1APLIT001 699.81 509.73
C2APLJT001 629.53 494.59
C3APMITO001 630.91 492.87
CI1FGAFT1ASCF 2.935.19 2,221.22
CIFGAFTIBSCF 2.829.83 2,152.68
C2FGAFTIASCF 2,615.60 2,106.46
C2FGAFTIBSCF 2,635.12 2,150.54
C3FGAFTI1ASCF 2,646.70 2,124.53
C3FGAFTIBSCF 2,661.09 2,124.53
PTTFGSHHVMIN 833.46 833.31

a o 1 9 o y.j’ = a a
A1319N 5.9 AIBYVBYA Output mmam1miclmfhmwaumzﬂizﬂmmw

Tag name 30 .M. 2550 08:31 U. | 4 f.7. 2550 03:00 U.
CIHR ACTUAL 6,866.01 7,150.53
CIHR TARGET 7,029.86 7,290.68
C2HR_ACTUAL 6,951.62 117237
C2HR TARGET 7,087.24 7,295.69
C3HR_ACTUAL 7,011.86 7,183.96
C3HR_TARGET 7,077.21 7,314.47
CIEFF ACTUAL 49.70 47.72
CIEFF _TARGET 48.54 46.80
C2EFF_ACTUAL 49.08 47.57
C2EFF_TARGET 48.14 46.77
C3EFF_ACTUAL 48.66 47.50
C3EFF_TARGET 48.21 46.65
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31 6.1 aouzidandailagiuvesTse Ivihuvanils

MILTAAINANTNIINVDITLUUNGO Plant Overview v04153 1WA 1M w31UN 6.2 Plant
Overview diagram 493159 T#wasnaudou Unit 1 1a2317 6.3 Plant Overview diagram 494
o é = _ 4 é =
TseIWdhwmdennudou Unit 2 FuaasaniuzdsnalumsidumniosvesIse I dalsnades
a o ' u’j 1 " " A yaw Yo o 3 Y o ¥
AVINADUNWAADIAIUAUNIUU uAlusLUY Real Time Efficiency mna"lmwmuu HINYIVDI
As0anIUEMITHAR TAvINABUNIRBs dauyanana lUNAoegSuseUy  Real  Time
Efficiency W1UNI5zULIATONY (LAN) TagTseIrdmasanudon Unit 1 TuSuit 8 ganu
1 ] ¥
2550 1381 19:32 W. 1AMIATEIN 697.94 MW TilszaAninmvesnidodu ot 86.88% 1szdnd
v o oy ' ' o/ £ v
MNYRINIU lo1i1 43.54% A1 Emission 0g luaasgu, s lWfwdsanuseu Unit 2 luui
[} ' ¥
8 AAAY 2550 1381 11:08 U. IAUIATOIN 662.30 MW UszdAnnmndedulei 86.81% sz
v
a A o o o v ' o
ansnnieiu e 42.84% M1 Emission og lunaiaiunasgiutazuaaslfimiuianmsiuves
¥ "
mshnuiimuavedlsddvih Tasuansdoyaisuiluldunseuy Turbine, 32UV Boiler,
32UV Feed water Heater, 551U Fuel gas and Air 1A23211 Condenser §1491ua 111500579
¥ td
apun s Idlunsuder ualunmsuaaswauuuil Sumsuaaswadivsosiudor liaanse
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Se2 100 ppm
Nox 2656 ppm
Co 599.91 ppm

Airside o A 90.68% |
Air side off B 80.24%

Overall Heat Rate

Boiler Efficiency 8688 %

Heat in 1,490,212, 224 kcaly
Heat out 7,412 641,056 kcal/|

® TIFGAFT 11A-A
¢ TIFGAFT 101B-A
ATIFOAFTI01A
ATIFOAFT 101B

So2

Opecity 364 %

1.50 ppm
Nox 2864 ppm
Co %467 ppm
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{3 Ratchaburi Thermal Power Plant Unit 1
Plam2
Reactive Power 0607  Mvar
Gross 730.44 MW
Net 60704 MW

Steam Turbine efficiency 4354 %

Pf 089
Fq 5002 Hz
H2 480 Bar

=Hil

CF 001 Condr A out CW

Viac (682.27) BA 42
[_Condlfoer | s
9B

T
‘8.93 T

Ul 11108 ¢
el
Y 20 37

A —

2300 300 700 1100 15:00
25-Dec-07 15:42:51

gﬂﬁ 6.2 Plant Overview diagram voel5a I wdennudou Unit 1

Boiler Efficiency 8687 %

Air side eff A 91.65%
Air side eff B 571.89%

Heat in 1,390,018, 560 kcaiTy
Heat out 1, 336, 324, 864 koavh|

A THFOAFT

® T2FGAFT 101A-A
© T2FGAFT 101B-A
A TIHFOAFT 111A

1E

(i} Ratchaburi Thermal Power Plant Unit 2

JE Steam Turbine efficiency <284 9%
I I

Wl | R

Reactive Power 0579  Mver
Gross 69484 MW

=ih Ll ) B I RRCREtT | IR [ O |

25-Deoc-07 15:45:11

311 6.3 Plant Overview diagram ¥oa153 TWlihndannuou Unit 2
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6.3 mMstanidalszansmnvesntieni e

nsuanawalszininmueasdodylerh Lmﬂaﬁ'sadn"lﬁ'ﬁagﬂﬁ 64  Boiler
Performance 94153 I mdaanudou Unit 1 18 g'ﬂﬁ 6.5 Boiler Performance 193153 117
waannudou Unit 2 Tao o Sudl 8 Gamaw 2550 a1 15:15:33 u. TsaIWfhmdannudeu
Unit 1 910 WA udhszun 284.85 Mw ] 5ﬂ51ﬂ151%t:§ﬂmaxﬂqw§ﬂ{cat Rate) 11,621.1 kJ/kWh
USanmnns 19 deim@aias 90.033 kNm’m sz AnFam Boiler MUNIATTIU ASME 87.49%

Tsalihmdsaauden Unit 2 w Suil 8 Famian 2550 081 15:00:08 1. 910 T
FZU 336.50 MW 1] 5@151ﬂ1ﬂ%’l,‘§mwﬁaqm'ﬁ'(}leat Rate) 11,300.3 k/kWh U51mn13 1130

iGN 103.189 kNm'/h {152 ANF 010 Boiler mMu1IAI3 14 ASME 87.61%

6.4 msuaaaralszansmwveanarivleii

3107 6.6 U3zANTn MDA Steam Turbine voa 15 I WEIANYTOU Unit 1 naraanm
Y849 Steam Turbine ﬁﬂi:ﬁﬂﬂuﬁw Turbine 3 ‘gﬂﬁﬂ High Pressure Turbine (HP), Intermediate
Pressure Turbine 0% Low Pressure Turbine (LP) Sﬁaﬂ'ammfmﬁ'u Generator 1A Steam
Turbine Sumdsa lorhnandolor smldouzindsanuiundanu i Generator Tag
TuSuil 8 Aoman 2550 A 15:1448 w910 W27 28635 MW Tauidomaie
Overall Heatrate 11,860 kJ/kWh U32@N5n1W Steam Turbine @U11A5314 ASME 38.41%

3171 6.7 sz ANEA MU0 Steam Turbine voaT5a I mdanLToU Unit 2 narmanm
Y04 Steam Turbine ﬁﬂs:ﬂauﬁw Turbine 3 ‘];ﬂﬁ’r) High Pressure Turbine (HP), Intermediate
Pressure Turbine I8¢ Low Pressure Turbine (LP) c‘éwimwms'mﬁ'v Generator 1A% Steam
Turbine Sundselovhainnie’lerh saougiwdsnuihungsnu i Generator Taw
Tufuii 8 Gamaw 2550 a1 15:02:13 w0 sz 31096 MW Tnoidomaeses

Overall Heatrate 11,863 kI/kWh 1525019 Steam Turbine A1531a5314 ASME 40.39%
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Net Heat Rate 16211 kdiH - r Plant Unit 1 i
Orous Houl Rate 106223 KA Boiler Thermal Power Plant Unit 1 s,
Turbine Heat Rate 5267 28 kJMWWH Retchaburi Eiectricty Generatng Co.L1d B a
SUPER HOT REHEAT A B
Gross Gen 307383 MW HEAT
Net Gen 24852 MW PRESSURE 138,844 mBAR PRESSURE  10.4976 19.3504 mBAR
Aox Lowd 207766 MA N TEMP 524828 DEGC TEMP 525281 520547 DEGC
Boler Efficiency 67 4506 %
Turbine Etficency 38 7627 % BOILER EFF, (HL) 87.4906 %
BOILER EFF. (10) 80.3292 %
FUEL COHSUMPTION
GAS 7857.13 | STEAM GEIL ENERGY OUTPUT 743192 ml
oL 61634 STEAM GEIL ENERGY IPUT 925182 KW
FUEL GAS A B <: COLD REHEAT A B
PRESSURE 121200  12.1790 mBAR PRESSURE 204375 20.3696 mBAR
TEWP 211831 145061 DEGC Tew 203.547 294.383 DEGC
FLOW 0 90.0332 G/CM :> FUEL GAS A B
FUEL OIL PRESSURE  .10.9119 -11.0122 mBAR
PRESSURE 1.18527 mBAR -2 DEGC
TEWP 28.0527 DEG C TOTAL HEAT LOSSES 444517 KIIKG
FLOW 0.10758 GioM TOTAL HEAT CREDITS 504380  KJ/KG
LOSS
HEAT AR A B UNBURNED CARBON 0 KJ IKG
PRESSURE 8.81714 8.71558 mBAR DRY FLUE GAS 821134  KIIKG
TEMP 303.148 303.141 DEGC H20 N FUEL 0.03518  KJ/KG
BURNING H2 TO H20 360079  KJIKG
H2O N AR 230710 KIIKG
STEAMTOFLLEGAS 0 KJ1KG
FORMATION OF CO 0.14580  KJIKG
HEATINPUT  HEAT OUTPUT RARATIA ety
REHEAT SPRAY WATER 6.37026E+08 KCALH 5.84991E+08 KCALH i
FLOW 0 M STEAMTOFLUEGAS 0 KJIKG
HEAT 0 KJ ECOH EFF. OF HEATER 87.7253 % HEAT IN FUEL 494.066 KJ IKG
ENTHALPY 606.533 KJUG ECON HEAT TRANSFER RATE 100153 MCALH MSCELLANEOUS 100.314 KJ 1KG
882550 15:15:33
M
AT i 159 Il ne ¥ i
3UN 6.4 Boiler Performance Y494 134 TWAINUIOU Unit 1
Net Heal Rate 113003 kM . Thermal Power Plant Unit 2 \
Tmmt:i% ég;lmsg K JAVWH Bo“er Ratchaburi Electricty Generating Co_Ltd ﬁf}
SUPER HEAT HOT REMEAT A
gkl N I} PRESSURE 164.199 mBAR PRESSURE  22.6073 226392 mBAR
Aux Losd 197701 MW TEWP 536504 DEGC TENP 550094 561 DEGC
Boller Efficiency 876118 %
Turbine Efficiency 403342 % BOILER EFF. (HL) 87.6118 %
BOILER EFF. (10} 76.1000 %
STEAM GEN. BIERGY OUTPUT KW
813164
oas 7916.75 ]
ok 14219 STEAM GEN. EHERGY MPUT 1068534 KW
FUEL GAS A 8 COLD REHEAT A B
PRESSURE  11.8608  11.8150 mBAR PRESSURE  24.0044 23.8057 mBAR
TEMP 150813 20.9678 DEGC =m TEwP 298.305 298.383 DEGC
FLOW 103.189 436218 G/CM |:> FUEL GAS A 5
FUEL OIL PRESSURE  .11.7556 -11.8877 mBAR
PRESSURE 151535 mBAR [:> TEMP 327.531 339.641 DEGC
eep 28.5527 pea.C TOTAL HEAT LOSSES  4417.28  KJ/KG
FLOW 0.05378 Grom FEED WATER TOTAL HEAT CREDITS 585017  KI/KG
HEAT AR A B 173.199 mBAR Lo%a
:> UNBURNED CARBON 0 KIIKO
PRESSURE  7.04983 8.10742 mBAR A DRTHLE kS Wi G
e 303805 301,308 DEGC H20 IN FUEL 0.03522 KJIKO
BURNING H2 TO H20 3604.54  KJIKG
H20 N AR 250074 KJIKG
STEAMTOFLUEGAS 0 Kd 1KO
HEAT BIPUT HEAT OUTPUT FORMATION OF CO 0.13254  KJ/KO
7.55532E+08 KCALH 6.63536E+08 KCALH RADIATION 027624 %
REHEAT SPRAY WATER CREDIT
FLOW 264919 TH STEAMTOFLUEGAS 0 Kd 1KG
HEAT 162469 W ECON EFF. OF HEATER 85.2182 % HEAT IN FUEL 491.139 KJ [ KG
ENTHALPY 613.276 KJG ECON HEAT TRANSFER RATE 102361 MCALH MISCELLANEOUS 94.7785 KJ/KG
8:8/2550 15:00:00,

310 6.5 Boiler Performance ¥04 159 Il mdanaudou Unit 2




Net Heat Rate 1168500  KJAWH

Thermal Power Plant Unit 1

82

Gross Heat Rate 110470  kJAWH .
Turbine Heat Rale 5372 84  kJAWH Turblne

Gross Gen 310383
Net Gen 286 352
Aux Losd 26 4802

Boler Efficiency  B7 4483
Turbine Efficiency 38 4084

80,5449 DEGC
138.828 BAR 19.4976 BAR 19.3504 BAR

78.9355 DEGC 80.5254 DEGC

74.6191 DEGC o R S
| 77.6426 79.4375 87.2559 62.8574
DEG C DEG ¢

¥ EEE

Ratchaburi Electricty Generating Co. Ltd

69,0762

68.1211
DEGC

295.117 DEG C o 775371 DEGC A
71.7461 DEGC DEGC 783084 127121 DEGC ]
BAR
351.586 DEG C beoc 414,359 T 647461  65.5684
4 DEGC DEGC
DEGC DEGC
HEATER 8 HEATER ¢ DEAERATOR HEATER 4 HEATER 1A HEATER 2 HEATER 1B HEATER 3
HEAT MPUT TO STEAM TURBRIE 3308139 KJ COLD REHEAT OUT STEAM 2337485 K SAH HEAT BPUT 312123 KW
NET ENERGY TO STEAM TURBIMIE 2683956 KJ COLD REHEAT STEAM FLOW 776.526 TH SAH HEAT OUTPUT 1330.13 KJ
STEAM TURBIE HEAT RATE 037204 KJKAH | | COLD REMEAT ENTHALPY 301014 KIKG | | TOTAL FLOW OF SAH DRANI 316441 TH
MARI STEAM FLOW 974345 TH HOT REHEAT ENERGY WIPUT 2741629 KJ AUXILIARY STEAM TO SAH 2661.40 KIKG
WP TURBINE LEAKAGE 43.8745 KoM HOT REHEAT STEAM FLOW 776526 TH AUXILIARY STEAM TO BURNER 0 ™
EXTRACTION TO HP HTR:S 143862 TH
P BILET COOLING STEAM FLOW 34 ™ | 882550 15:14:48

717 6.6 /52 AN M09 Steam Turbine ¥ 153 W mdsnmion Unit 1

Net Heal Rate 108534 KdWH A Thermal Power Plant Unit 2 g
rmmn:u ;g:tlzzﬂs; lAWH TUfblne Retchaburl Blectricty Generating Co. Ltd &
Gross Gen 335 MW
Net Gen noss1 MWW
Auxx Load 222602 MW
Boler Efficiency 573753 % 80.7550 DEGC 799199 DEGC
Turbine Efficiency 403373 %
775137 DEGC e g R i
83.1445 DEGC T 1
$65.301 BAR 21,2568 BAN 211604 BAR | s;.:g::s 84.0859 815195 65.8379 69.2402
oo c |
22.1406 BAR - - -
Zgndogx_o-(c;_-_ T n- _____
22.2915 BAR
299.070 DEGC 0.02553
63.2275 BAR | 731680 EGC
66,7969 DEGC DEGC 76,2578 177.758 |
354.344 DEGC peac 426.375 oeG ¢ 687012 64.4160
DEG C DEG C DEGC
HEATER & HEATER ¢ DEAERATOR HEATER 1B HEATER 3
HEAT BIPUT TO STEAM TURBREE 3171842 KJ COLD REHEAT OUT STEAM 2395883 KJ SAH HEAT BIPUT 9406.51 KJ
MET BIERGY TO STEAM TURBREE 2762215 KJ COLD REHEAT STEAM FLOW 796427 TH SAH HEAT OUTPUT 401845 K
STEAM TURBBIE HEAT RATE 8911.50  KIOMH | | COLD REHEAT ENTHALPY 01151  KIKG TOTAL FLOW OF SAH DRAIN 353406 TH
MAR STEAM FLOW 937.398 TH HOT REHEAT ENERGY BIPUT 2849993 KJ AWALIARY STEAM TO SAH 2661.67 KIKG
HP TURBRIEE LEAKAGE 43.8745 HOM MOT REHEAT STEAM FLOW 796,427 TH AUXILIARY STEAM TO BURNHER o ™
EXTRACTION TO HP HTR=3 456268 TH
[' BRLET-SOMI STAN LAWY M b | 8:8:2550 15:0Z13

51 6.7 sz @nEnmues Steam Turbine voa 159 I ndsnnudon Unit 2
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6.5 mataaswanfsounsulszansmumslFyemas

] ¥
Nyl 6.8 wanweduSsuisudszansniwms Miremaveslse luiwas
9/ 1 1 Ad' o dl. = A = a8 = l:i 3/
anudousiu nudweh 1 ludun 1 H.e. 2546 Faldse@ninmvaziauniod (dununsiay 2)
gannamfidsein 3 ludyg PPA (dunmoay 1) Uszinn0.5-2.0% udashiamseniugu
a 4‘! Yt a a
msiauned ldailsedninmaneanm
1l ¥
gl 6.9 udaseiSeuiisulsz@niniwmsidiomaveslsluinas
] - o o & o a a Y 4 ° [
AMWIoU MU 1 U 1 w.o. 2546 Feiidszansnmmsiauniesduninoay 4) Anh
U dl. o o =3 o & e d =
andszau B ludyan PPA (dunmiesiay 3) nFedmivnils TsalWihiisasimslademas
4 -y 4 1 1 l:l o e é
(Heat Rate) iioiauinses (dununeay 6 ) ganimmlsziu I ludyanedumnoay 5) &
Hon3 A0 UMENAI IUIARYIYUY WU Cooling Tower HUTzAMTAIMAAAWNN LAzl

P o 1 a = a o 2 o a
ﬂ‘i?ilﬁi‘)‘]JTli’;l‘l_]ﬂ'iﬁNWU’J'Iﬂ3‘]Jl,mﬂlﬂﬁU‘l—Jﬂ'J'IiJ%JE]uQﬂﬂuiJutﬂ’lti]'m’JLlﬂﬂﬂ mwxﬁ'mmmu

m3aeudely
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8,000 T 58
7000 e e ,Pu' WM.;"\ N‘W\. | penetusssssant 55
B b I ) L v
$ 6,000 g >
5 + 52 3
e 5,000 §
° 1 1 50 @
® 4,000 i . b
® 3,000 - PSSR |
5 S 48
2,000 2 Heat rate PPA ]
1 44
et ( 1 —»— Heat rate Actual
1,000 - % Efficiency PPA = 42
—— %Effciency Actual
- T T T T T T T T T 40
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] Fd ¥ ¥ v
310 6.8 MedrnsmifSouiisussnnagemai 185unn nvlw. duemdi 193 ueed

1 1.61.46 (Combined cycle)
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Abstract

The primary objective of this paper is to explain
the experiences and the apphications of power plant’s
real-time data system. which is to take parameter and
data from Distributed Centrol & Information Systemn
IDCIS) to interface with the personal computer sysiem in
order 1o be kept as database and transmit o the program
 for wvarious applications such as the report on the

¢ operation, production and status of the power plant, the

power plant’s efliciency calculation. the  machine

sdiagnostics, the sensor vahdation, etc. The data retrieval

om DCIS to personal computer will separate the

& contro system from the calculation program, increase
¢ secunity and the convenience, and make the data easy
Reedit. Moreover, it is possible 10 connect to other
Yorks or power plants

words: Real time information system, power plant
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Fig. 9 Efficiency of GRF Motor -
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FIG. 12 WET AIR DIAGRAN (NC DIAGRAM)

(8% +30~30°C, Arbient Press. 740 maHy)
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Condifion 3/
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Fig NP Turbine Leakage Flow vs Throttle llow
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General Electric Model PG9351 Gas Turbine

EGAT - Rachaburi GR0381

Estimated Performance
Effect of Compressor Inlet Temperature on Exhaust Pressure

Design Values Rafersrcad on 102HA2E23 Rav A Sheet 1

Fuel: Gas
Mode: Base

Gas Turbine Generatoris) 296281 ONLY

50 \

on
@

o
o

o
-

wn
"

n

Exhaust Dmmmi::l Pressure - "H20

o
=

This curve is used as raference curve for
Exhaust Sackp

ressune corraction

49 \

a8 -\

47 \_‘

48

55 ec &5 70 75 &G £5 e &5 100 105
Compressor Inlet Temperature - Deg. F

I Units
[Comgressor ke Temperae F 5700 | 8000 | €500 7002 7797 32.00 84.00 8500 20.00 102.C2
[Exrauet SF InH20 595 5.58 575 £.53 542 £.31 520 514 £.08 4.58

Ben Merdang
08:20:09

Tris tosumert Sortans GE 2rprelary Irformaton 203 may nat De usac o Us30Re

1C2HA2E23 Rev A

13 oneTs excact Wik witlen peTviasion of ine GE company.

Sheat 2

gﬂﬁ .1 Correction Factor U89 Exhaust Pressure 1) Compressor Inlet Temperature
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General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effact of Compraesor Inlst Temperatura en Output
Design Values Raterancas on 10ZHAZEZS Rev A Sheel 1
Fuel Gas

hode Baze

Gas Turdine Generaborys) 266321 CNLY

125

1402

41200

“.1Cco

“.0:C0

+.0:C0

400

Cutpat - R0
e %
g
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£.3400 \\
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£ Curva Garesahed it 0as'gn compressar \‘\
Iniet Raiatve Humizity \\
. =
.00 N
C.3500 [ 1 i A T —— R T 1 i
] [=4] £ 70 TS 0 £ - = m 105
Comprassor Inlet Tempsraturs - Dag F
Units
Corepruuice vt larseabioe ¥ 7. OO0 | =200 3 Rate] Tr=T FaL0 T 3300 R en]
Cupeat iz 112631 *. 11332 | 1.0013¢] 1.05209] 102471 100000 | 28782l | 036775 O9E757 | J.82534
Ber Mariang 102HA2EE3 Rew A
96/30'3E Shast 3

= . '
31]71 .2 Correction Factor 489 Output A9 Compressor Inlet Temperature

Thin deoumms] oo beine GE o sliey Bl za wtd siey ool be weed o dors tomed 3 s erome? seth wi B peerrieion o [he GF Oaerpeety



General Electric Model PG9351 Gas Turbine

EGAT - Rachaburi GR0381

Estimated Performance
Effect of Compressor Inlet Temperature on Heat Rate

Design Valaes Referancec 09 102HA24623 Rev A Shest |

Fuel Gas
Wade: Sase

Gas Turbine Gereratons) 268391 ONLY

1.0400 /
1.03c2 //
1.0200 //
10100 //
o
3 rooes f /
P o
Ly /
3 /"/
a.3802 .
0.97cC v
F /
0.36CC 4 Curve Generated wir design compressor |
: / Iniet Relative HuT ity
[
— R i D
8& 6L L 70 75 %0 as L] 9t 120 1CS
Compreseor Inlst Temperature - Deg. F
[ Units
Corpressor e Tempersre F 57.0C €200 $5.0C 7020 Irer §2.0 8€.0C 2320 oc.07 10200
Hex: Rane Satlo 095183 | 095738 | 096752 | 097703 | 0.39208 | 1.0CC0C | 1.00725 | 1.0916% | 1.01534 | 1.0233¢

Ben Moniang
DEsITIDE

This gocumert cemaing GE proprieiary Informydon and may nat be used or diciosed IC OTETS SXCEDT WEN WITET peeTESSEN O the GE compary.

1021A2623 Ry A

Sneet &

g‘lj'l‘f’l f.3 Correction Factor Y94 Heat Rate 719 Compressor Inlet Temperature
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General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effact of Relative Humidity on Output at Different Compressor inlet Temperatures
Design Vaues Referencec on 102HAZE23 Rev A Sheet 1

Fuel Gas

Moze Base

G3s Tumire Generawris) 235931 ONLY

10030

* 0025

* 0220

10015

10210 £
F

P
10205 £ T \
Bl Spmm——

§ —] "~ .-/-"F‘!A a2
"'_‘—~——-_—‘_'Hh‘_‘
§ 10200 TS —
-] HH__'_‘__,_,_._-—-___.._.—-—-— /-— \
2939 =] ] = =],
,_,..--""""" / \ -
70380 /___,r"‘ \‘.
//
— _ /_,—""' \
~az 1 a2
19300 £
29578 " . OIS T BRSNS S .
aoo 16.00 2noc pskea) 4000 5100 €0.C0 7100 £0.00 2030 100.02
Relative Humiarty - %
Comprocsor iniet Temparature - Deg F
§740 70.0 520 8ed 0
TEC 1.02000 1.00C20 1.0020C 1.00002 1.00000
“f o C.23768 2.39828 0.99308 1.00041 1.00073
> 20 C5=848 0.39e61 099344 1.00047 1.00072
1 23 C.&560) J 39814 099372 1.00041 1.00053
§ S C.c3831 333540 039332 1.00032 1.00042
f €0 0.39%E2 039391 1.00022 1.00027
3 7] PR 0.9939¢ 1.00003 1.00012
! 20 100012 100202 0.28991 C.89GES
© 102 130058 T 00308 0.9532% L.e9015 3 59608
E2r Moriarg 1024A2E23 Rev A
05300 Sheet s

Tris doc.ment contanz GF proprietary nformsiicn and may not De Lzed or G3Ciosed 1 OTeTs exmept wh Witten permssen of e SE company

g‘ﬂﬁ A.4 Correction Factor Y94 Output A0 Relative Humidity



Heat Rate - Ratio

General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of Relative Humidity on Heat Rate at Different Compressor Inlet Temperatures
Design Values Referenced on 102HAZ823 Rev A Sheet 1

Fuel: Gas
Moce: 3ase
Gas Turbine Genarator{s) 296967 ONLY

1.0040

1.0025 \

N
1.0030 \

by

1.0025

>~

1.0020

>~

N

| L/

10010

~
\\\
R

vV
/i

1.0005

2

1.0000

S
N

S

09965

A

g.9e80

5844

ra

g.co 1000 2c.00 3000

4C.00

50.00

§C.00 To.00 s0.Co 80.00 100.0C

Relative Humidity - %

Comprassor Inlst Temparature - Deg. F

&r.0 70.0 82.0 25.0 €00 102.0
2 75.0 1.00C0C | 1.CO0DD | 160000 | 1.COCCO0 | 1.CO000 | 1.CO000
i c 1.00%18 | 1.00150 | 100205 | 1.00235 | 1.00258 | 1.003&7
£ 20 1.00C58€ | 1.COt18 | 160147 | 1.00188 | 1.0D152 | 1.C028<
-E 1.00C54 | 1COCT3 | 1COCa1 | 100104 | 100143 | 1.CO15€
=l 50 1.0003¢ | 1.0O052 | 100084 | 1.00C73 | 1.00051 | 1.C0108
T 1] 1.00C22 | T COC3Y | 1COC38 | 160043 | 1.C0048 | 1.C0061
.ﬁ 70 1.00008 | t.COC1D | 1COC12 | 1.00C%4 | 1.C0013 | 1.C00%E
‘E 30 C.S0c02 | CEeacdn | CC0Bg | DCAcs8 | DEaga7 | 082332
[:3 12 C.02832 | C.eo050 | Co9635 | D.69633 | D.e2037 | 069020

gﬂﬁ f.5 Correction Factor 1849 Heat Rate @10 Relative Humidity
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Fuel: Gas

General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of Shaft Speed on Output at Different Compressor Inlet Temperatures
Design Vaues Referencad on 102HAZ823 Rev A Shea: 1

Mode: Base
Gas Turbine Gensrator{s} 282831 CNLY

1.04C0
L 102
1.0300 &
[ e
: //}//‘.;, 32
10200 = ki P
: r// MH 70
- __,—‘—"
12100 1 i e ——
r 0 i,
L ,/:‘"-d—
1.00C0
P r | ==
3 r A
* 0.gaca f
: ; / f
g i d / /
= i
© pesco | / =7
| /// i
0e7co 4 / /
0.5500 + /
Z /
0.8500
Co8 .52 0.9¢ 1.00 100 1.01 101 102 102
Shaft Speed - Ratio
Comprsssor Inlst Temparature - Dag. F
70.C 220 33.0 £0.0 102.C
0.850 0.97253 | 0.859%2 | D.95724 | 085500 | 0.94103
o | 0958 0.37805 | C.070£3 | D.96¢31 | 0.68835 | 0.85222
3| 0.8a0 | 02001 [c.ase4 | o.es1e7 | 0.95015 | 0evass | oevsas
§[ 0095 [0.00885 [c.00a77 | 0.6a14 | 0.90021 | De8ass | 008319
£[ 1.000 T 100000 | 1.00c00 | 1.00000 | 1.00000 [ 1.00000 | 1.00600
<[ 1.005 | 1.0c352 | 1.00620 | 1.00748 | 1.00857 | 1.C0893 | 1.01087
Z[ 1010 | 1.00818 | 1.00645 [ 1.01381 | 1.01€13 | 1.01679 | 1.01885
1.015 | 1.00773 | 1.033232 | 1.01806 | 1.0226@ | 102368 | 1.02208
1.020 | 1.0C847 | 1.01665 | 1.02331 | 1.02800 | 102852 | 103848

gﬂ‘ﬁ .6 Correction Factor Y94 Output 710 Shaft Speed Ratio
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Heat Rate - Ratio

General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance
Effect of Shaft Speed on Heat Rate at Different Compressor Inlet Temperatures
Design Values Referenced on 102HAZE23 Rev A Sheet 1
Fuel: Gas

Mode. Base
Gas Turdine Gensrator{s) 2228631 ONLY

1.0670 57
1.0080 /
10050 ,/ . ¥
1.0040 Pkl % 82
1.0030 /
1.0020 // -
y - . /
10610 o
1.0000 - 2
==
\ / “":‘;—‘;;__/
0.9680 — —
—«qf ]
Deeed — bt
0.9670 —
0.9e80 /f
09650 7
0.6640 /[
0.9630 /
9.8620 -
.28 0.9¢ Do 1.00 1.00 1.01 101 1.02 1.02
Shaft Speed - Ratio
Compressor Inlet Tampaerature - Dag. F
57.0 70.0 82.C 8.0 20.0 102.0
0.080 | 09e652 | 0.69755 | 0.99002 | 0.96803 | 0.68957 | 0.99242
|05 [ 000603 | 069807 | 0.05008 | 006870 | 0.69902 | 0.60715
3| 000 [ 096750 | 00osde | 09560 | 0.90831 | 0.0090¢ | 1.00112
g| 0265 [ 0.9ee77 [ 0.6ep0¢ | 0.99932 [ 026043 | 0esas7 | 1.00008
%[ 1000 [ 100000 [ +.00000 | 100000 | 1.00000 | 100000 | 1.00000
e 1005 [ 100123 ]| 100118 | 1.00077 | 1.00084 | 1.00082 | 1.0008<
4| 1.010 | 100250 | 1.0025¢ | 1.00166 | 1.00173 | 1.00152 | 1.001%8
1.015 | 1.00472 | 1.00391 | 1.00322 | 1.00287 | 1.00257 | 1.00268
1.020 | 1.00805 | 1.00522 | 1.00485 | 100423 | 1.00418 | 1.00408

gﬂﬁ .7 Correction Factor 489 Heat Rate 70 Shaft Speed Ratio
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Qutput - Ratio
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General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of Iniet Differential Pressure on Output at Different Compressor Inlet Temps
Design Values Referencec on 102HA2823 Rev A Sheet 1

Fuei: Gas

Mode: Base

Gas Turkire Ganerator{s) 2882321 ONLY

1.01500

1.01C82 \

1.00500 K

1.00002

D29z ‘_\\\

D.gocad \

035 1.0 15 20 25 3.0 as 4.0 45 50
Inlet Differential Pressure - inH20

G L
4

o
=

Compressor Inist Tampserature - Deg. F

5§70 70.0 52.C 850 °C.0 102.¢

0.584C 1.013868 | 101285 | 1.07282 | 1.01224 | 1.01178 | 1.0122¢
1.04C 1.01028 | 1.00845 | 1.008230 | 1.00212 | 1.0C878 | 1.00917
1.54C 1.00624 | 1.00825 | 1.00826 | 1.0080% | 1.0CE80 [ 1.00811
2.04C 1.00342 | 1.00313 [ 1.00213 | 1.00201 | 1.00285 | 1.003CE
1.000C3 | 1.C0D00 | 1.00000 | 1.0000C | 1.00000 [ 1.000CO
3.04C C.690£0 | D 66850 | 0.99488 | 0.69702 | D.96685 | C.095¢5
2.54C C.692318 [ 0.6637%2 | 0.92378 | 0.89412 | D.96375 | C.99362
4.04C C.65282 | 965071 | 0.92C85 | 0.89125 | D.26072 | C.29088
<540 £.88547 | D 68784 | 0.95758 | 0.68815 | D.98757 | C.95785

Indet &P {inH20)
18]
Y
(=]

Correction Factor Y94 Output @0 Inlet Differential Pressure

Saft
=5
=b.
2
=]



Heat Rate - Ratio
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General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of inlet Differential Pressure on Heat Rate at Different Compressor Inlet Temps
Das:gn Values Referenced on 102HA2E23 Rev A Sheet 1

Fuel: Gas

Mode: Bass

Gas Turbine Gensrator{s) 286321 ONLY

1.00500
C | 57
1.005C0 +
C y $82
i /a 28
1.00400 /
1.00200 £ %
1.00200 § 7,
1.03100 +
1.000C0
C.50900 7
£.88500 T %
£.897C0 + //%
£.99600 //{ﬂ
£.59500 1=
E‘Q-C'H_CO_usuu L PRI L Py o Lo M L1 M
C5 1.0 1.5 2.0 25 2D a5 40 45 £.0
Inlet Differential Pressure - inH20
Comp Inlet Tomparature - Dag. F
57.0 70.0 320 52.0 £0.0 1020
0.540 | 0oc487 | 060532 | 009534 | D.ocs4o | 0oes57E | £.89548
1.040 | 0.90802 | 0.69551 | C.008£0 | 0.ocesd | c.cosas | c.posss
g 1540 | 026735 | o.ca7se | 0.92788 | 098777 | 068722 | 0.8a7es
3| 2040 | 0oceso | 0c9534 | C.99883 | 006859 | 068507 | 0.99388
g 2.540 | 100000 | 100000 | 1.00000 | 1.00000 | 1.0300C | 1.00000
3.040 | 100132 [ 1o011€ [ 100118 | 100108 | s.co12t | 1.00718
fi 3540 | 1.00263 | 1.00231 | 1.00238 | 100215 | 100237 | 1.002a2
4040 | 100395 | 100348 | 1.003E4 | 100318 | 1.C0352 | 1.00348
4540 | 100525 | 100461 | 1.00473 | 1.00<35 | 1.C047C | 1.004e5

- . ' ; :
gﬂ"ﬂ f.9 Correction Factor U949 Heat Rate #® Inlet Differential Pressure



3

Output - Ratio

o
N

General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of Exhaust Pressure on Qutput at Different Compressor Inlet Temps
Cesign Valuss Referanced on 102HA2522 Rev A Shest 1

Fuel: Gas
Mode: Base

Gas Turbine Generator(s) 2840¢1 ONLY

1.0250
[
1.0200 \
1.0150 A - \
1.0100 \\
1.0050 \
1.0000 §
0.2950 k%
0.9600 \\
0.9850 \\\\
[[Ceita Exhaust DP = Measured Exh DP - Refarence Exh DP \
0.2800 H where: Reference Exh CF is determined per Shest 2
MNete: Effects shown are for operation on the Control Curve
0.9750 T T T i f f T
-5.0 -4.0 -3.0 -20 -1.0 o0 1.0 2.0 30 4.0 5.0
Delta Exhaust Differential Pressure - inH20
Comprassor Inlet Temparature - Dag F
57.0 7C.0 82.0 83.C 20.0 020
7 -5.00 1.02C48 1.01853 1.C1544 1.01532 1.01768 1.01791
z 4 50 1.01858 1.01745 1.C185¢6 1.01543 1.01677 1.C1810
BS[ 300 | 101284 | 101132 | 101106 | 1.01078 | 1.01022 | 101088
S E| 150 1.00828 | 1.00552 | 1.CcO0552 1.00527 | 1.00462 1.00531
E H 0.00 | 1.00C00 | 1.0C000 | 1.CO0OCC | 1.000C0 | 1.00000 | 1.00000
| 1.5C | 0.99370 | 0.96457 | 060452 | C.GO5CO | 0.99455 | 000474
‘_J. E 3.0C C.357e1 0.98824 | O.GBA1E | 0.88977 | 0.98630 | 0.£8852
3 4.50 0.853179 | D.283385 | 0.9840C | C.6B453 | 0.93407 | 0.68435
5.00 | 0.97¢¢0 | D.58223 | 0.9823¢ | C.65280 | 0.25233 | 0.¢c8284

.10 Correction Factor 494 Output 0 Delta Exhaust Differential Pressure
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General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of Exhaust Pressure on Heat Rate at Different Compressor Inlet Temps
Design Values Referenced on 10ZHAZE23 Rev A Sheet 1

Fuel. Gas
Mode: Base

Gas Turbine Genarator{s) 208031 ONLY

5.0

1.0140
[
£
1.0120 + %e
E !
1.0100 £ %
10050 + /
1.0080 £ %
1.0040 £ /A
2 ;
‘® 1.0020 ”
2 E
¥ 1.000C £
= E
E p.o0s0 |
£ ’ o /
0.8080 £
0.0040 £
£.5320
C.8300 / Celta Exhaust DP = Measured Exh DF - Referance Exh DP I
whera: Reference Exh P is determinad per Sheet 2
0.8880 8
E MNaote Effects shown are for operatien on the Control Curve.
0.8380 +—————aa T T T T T T
53 4.0 -3.0 -2.0 -10 2.0 1C 20 3.0 40
Delta Exhaust Differential Pressure - inH20
Compressor Inlel Temparaturs - Deg. F
57.0 70.0 820 58.0 0.0 102.0
v -5.00 098754 | 0.68522 | 0.956570 | 0.98870 | 0.G8Q0E | 0.88574
4 -4.£0 D.OE834 | 0.68945 | 0.95982 | D.98085 | 065022 | 0.95287
§ E -3.00 0.06245 | 0.€8307 | 0.09318 | 0.06330 | 0.66383 | 0.03324
E E -1.50 0.96817 | 0.60858 | 0.90657 | D.0G871 | 0.69822 | 0.63882
® 0.00 1.0C000 | 1.Cc000C 1.000C0 | 1.0C000 | 1.C000C 1.000C2
il
] 150 100384 | 1.0033¢ 1.0034< | 1.0C310 | 1.€0342 1.003238
': E 300 1.00759 | 1.0088¢ | 1.0048% 1.00849 | 1.C08281 1.00377
E 450 1.01122 | 1.01002 1.01015 1.0C8587 | 1.C101¢€ 1.01018
5.00 1.01241 1.01113 1.01121 1.01000 | 1.01132 | 1.01130

gﬂﬁ A.11 Correction Factor U949 Heat Rate ® Delta Exhaust Differential Pressure
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General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of Exhaust Differential Pressure on Output
Design V3 uves References cn 102HA2223 Rev A Srest 1
Fue: Gas

Mcde: Sase

Gas Turmne Generatons; 268861 ONLY

1910 \

10050 [

Dutpul - Ratio

s
©
g
€3

E ™

F Curve Genarated at design compresser inlet
39500 +— emperatune. witt constant firing
F temparature
09850 AN

5L Ed 70 54 20 1o 1.0 120 13.0 40 183 150 17.0 13.0 1e.0 oz 213
Exhaust Differential Pressure - inH20

| Units
= shaus: 02 iwhre | 652 1280 | 2048
Dutput Rava 1 01525 1.00000 [0 pE511

31]171 .12 Correction Factor 483 Output A Exhaust Differential Pressure
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General Electric Model PG39351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance
Effect of Exhaust Differential Pressure on Heat Rate

Design Va ues Referenced cn 102HAZE23 Rev A Sreet 1
Fue!: Gas
Mcde: Base
Gas Turnne Generatons) 268231 ONLY
10120

10100 pd

+ 0830
1 oot .
t //

10020
L~
10620 /

* gcac

Heat Rate - Ratio

N
M,

09850
7

29820
/ Curve Generated at design compresscr inlet
5 asan Pd temperature, with censtant firing temperature.

2] I N O o

50 €2 7a 8.0 3.0 120 110 120 136 4O 150 160 170 180 80 2003 213
Exhaust Differential Pressure - inH20

59880

| Units
Exhaust 25 InH20 552 12.66 | 2045
=a: Rale Ratl> 0 85534 1.0000C [ 101173

gﬂﬁ .13 Correction Factor Y94 Heat Rate #® Exhaust Differential Pressure



Dutput - Ratio

137

General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of Barometric Pressure on Output at Different Compressor Infet Temps
Design Valuss Referenced on 10IHAZS22 Rev A Sheet 1

Fuai: Gas

Mode: Base

Gas Turbine Generatoris) 285021 ONLY

10600 <

1.2400 /
1.0300 /

o200 £
1.2200 ”d

N

18100

N\

S

X

0.2500 /

02700

N

i

0.2800

S

D.2500

95400 e RN . s

128 140 141 42 143 144 145 148 147 148 149 150 151 152 153 154
Barometric Pressure - psia

Compreasor inlet annporahm -Dag F

570 70.0 82.0 85.0 80.0 1e2.0

13.63 0.84751 | D.e<77¢ 0.e<786 0.84773 0.84755 2.84750
14.C8 0.8£801 | 0.656821 0.6E51E 0.85218 0.85202 9.98800
14.22 0.e8851 | D.g8858 0.66551 0.68384 0.98250 0.28850
1427 097801 [ 0.g731C 0.67308 0.879C9 0.97883 0.297800
14.28 1.00000 | 1.C000C 1.C000C .000co 1.00C02 1.00030
14.68 1.02090 | 1.020:3¢6 1.62092 .02061 1.02C83 1.02120
15.10 1.03148 | 1.02134 1.03138 03137 1.03133 1.031490
15.28 1.04185 | 1.0417¢ 1.04154 04182 1.04177 1.04190
15.40 1.05247 | 1.05223 1.05230 .05228 1.05222 1.06249

Barometne Pressure - psia

[ (S]] e

gﬂﬁ f.14 Correction Factor 4949 Output @0 Barometric Pressure



Heat Rate - Ratio

General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance
Effect of Barometric Pressure on Heat Rate at Different Compressor Inlet Temps
Design Values Referenced on 102HAZE23 Rev A Sheet 1
Fuel: Gas

Mode: Base
Gas Turbine Gensrator{s: 288631 ONLY

1.0014
10012 \Q
1.0010 £ %k
t %\
1.0008 AN
: \\
1.0008 + <
1.0004 + [
10002 f
1.0000 + <
0.9608 + \
0.5668 + %\
05684 T \\:\
n.eesz § \\
0.2080 {
g'ggss [ b s Al i
138 140 141 142 143 124 145 148 147 148 148 150 1E1 152 152 154
Barometric Pressure - psia
Compressor inlet Tampsrature - Dag. F
57.0 70.0 2.0 22.0 £0.0 102.0
=| 1363 [ 1oc130 | sco1te | 100118 | 100110 | v.cotz2e [ 100112
& 1408 | 1.00103 | 1.00092 | 1.00063 | 1.600S7 | 1.C00%6 | 1.00089
g| 1422 [ 100076 | 1.c0038 | 1.00020 | 1.00084 | 1.00072 | 1.00086
7| 1427 | 1.0C050 | 1.€0045 [ 1.00045 [ 1.00042 | 1.c0046 | 1.00042
E[ 14ee | 100000 | tco00c [ 1.00000 | 1.00000 | 1.coooe | 1.000C00
¥| 1458 | 006053 | 0.60958 | c.poo57 | 0.ocos0 | 0.ce062 | 0.800fs
¥ 1510 | 006930 | 0.68937 | C.89227 | 0.09040 | 0.c0a44 | 0.8a038
E 1525 | 02680 | 0.60278 | C.29017 | 020027 | 0.66328 | C.89020
@[ 1540 | D.26886 | 068508 | 0.998G7 | 0.96803 | 0.6Ga08 | 0.oe9C2

Ei]ﬁ A.15 Correction Factor U949 Heat Rate #® Barometric Pressure
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General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of Gas Fuel Compaosition on Output

Design Values Referanced on 102FA2622 Rev A Sheet 1
Fuel: Gas

Mode: Base

Gas Turkine Generator(s) 269281 ONLY

1.0800
1.0500
1.0400 N
1.0300 \\
o 1.0200 M\
z N\
« 1.0100 ™
g \
© 10000 \
\\\
0.9900 - =~
Nt_»,:"x_
0.9500 N -
\-
= 350
0.9700 3992 ]
™~ 4)00
0.9300
700C BOCT ©000 100C 1100 1200 1300 1400 1500 180C 1700 1800 1000 2600 2100 2260
o ¢ O © © O © © 0 0 0 0 @
Fuel LHV - Btu/lb
Fusl HIC Fusl HIC Fuel H'C
400 365 3.80
21511 | 0.88850 18562 | D.a7a21 18518 | 0.07252
-~ 8| 12388 | 100124 - - 8[ 12434 | 100000 =5 8| 12528 | o.oeeso
§2 31— — 123 = 23—
L 3a| 7787 1.05267 :T5&| 78ae 1.05043 c 38| 7e3s 1.04828

g‘l]ﬁ .16 Correction Factor ¥93 Output A0 Fuel LHV
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Heat Rate - Ratio

Fuel
LHV -
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General Electric Model PG9351 Gas Turbine
EGAT - Rachaburi GR0381

Estimated Performance

Effect of Gas Fuel Composition on Heat Rate

Design Values Refarenced on 102HA2E23 Rev A Sheet 1
Fuel: Gas

Mode: Basa

Gas Turoine Generator{s) 208037 ONLY

10150
|~ 4j000
2 502 =
10100 e
,//’/4/
10050 -

\
\

1.0000 /
0.6050 /

0.6900 /

/

06850

06800 T
7000 B0C0 9000 1000 110C 120C 130C 1400 1500 1800 1700 1800 1600 2000 2100 2200
o o 2] 0 0 0 0 o a C 0 c 0
Fuel LHV - Btu/lb

Fuel HIC Fusi HIC Fusl HIC
4 0C 365 380
1 1.01258 18505 1.01005 18518 101034
58 0.90€51 g 12444 1.00000 : 12528 1.00047

=

Fuel

&
3
7757 0.85158 7848 0.0823% SB 7838 0.e8311

Blut

Fuel
LHV -

gﬂﬁ .17 Correction Factor U84 Heat Rate 0 Fuel LHV



GENERATOR LOSS (KW)

3500

oo

2500

2009

1500

509

GENERATOR LOSS CURVE

2 Pale 3000 RPM 352300 aVA 15790 Vous 0 85C PF
0420 SCR 60 00 P3IG HZ Pressure 700 Volts Excitation

41Deg C Cold Gas 220 F. Alliuce

™

E'ﬂﬁ .18 Loss Y04 Generator A0 Generator Output

AL LIAL LiLA ik saind nd s intas s el St sy ety i il i
. Cold Gas Delta Fan and Windage : : E ;
Temperature (C) Losses{KW) (See a) ' : : .
L a 0 | : : .
42 s . : Jo8s PR
44 -2 ' o
L e I T S SR 4TI
i : : ,f'r :
. ‘. i [ i
: : : ; / ﬁu’J':!Ls PF)
- f : : ! /"' |
i ' : ; / / /(095 PF) 1
—h-!‘.‘.{_‘--—“-—:’——— ._.L--------J- - - v—'/‘ra— —:‘ L B -
j Y Vi t
: i ! L ° 1
' V ' ) of 4
! ' g L/ 1100 PF) o
T S N VA -
VPP . e
. - g 7 [T W W PRREN WS
1 ; Vi / / :
; ' STV :
i : : : /// ( : i
- ' : A : ; -
b 1 H '/// : H
. : : : / ! : : ‘
... ,_ e .//,,/__ i amsen s s
L s
I ‘ {://“7/;,'/
- ' AL ; - 1
i ' /'////,/ :
| - s . ]
i '/z"}j//{f ! ' . )
___g’ié’,{f’ ----- fooomme-o-la)argas pressure = BOPSIG ------- drveraans -
i : Armawre Winoing Temperature. 75 (C) ]
g ! ; ‘Fiela Ninding Temperature 751C)
[ i | E 4786G1-6
AT ) i L ! gt b \ ]
b 5 104 1fmi Py 250 W4 RL] a0
GENERATOR QUTFUT (M
A
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