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Ext#3 pressure
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.0 bara
-17.8°C
Oklkg
Okgls

Condenser Makeup Pump

202 -
LBRRE TR FEXTT 6
| 87 96 MW
Ext.1
o0oma
;;;jm‘; Operating Cond | HP Design Data | Efficiency Curve | Extractions
0tgis
Efficiency Calculation Method Efficiency Curve v
29,;%3: Design VWO Flow 138.889 kg/s
ggg i Design VWO Throttle Pressure 122.586 bara
Restrict Throttle Pressure to Max Over Presst
Max Allowable Over Throttle Pressure of
Design VWO Throttle Temperature 338 =¢
Design VWO First Stage Shell Pressure 111.466 | bara
Design VWO First Stage Shell Enthalpy 3457.96 | | Calc lo/kg
. First Stage Shell Pressure Calculation Flow = C * sqrt(P/v) M
;-lijsz’ Design VWO 2nd Stage Flow 134.306 | kgfs
o Design VWO Exhaust Pressure 13.242| bara
Design VWO Exhaust Enthalpy 2924.48 | calc | kajkg
Efficiency Adjustment Method Constant Adjustment A 8331 %
Pure Water Tank 1 2




3.2m¥E1 BGE

Bo 2
.

3 B AIFE R T

|
31.84°C |
3185kealkg
145.61 ((Shih |
|

2 72.8

R —

;g.:ihg GROSS 138.0 MW
25kt GTCHR 2,342.5 keal/kwh FUNC ]
e 13.87 MW
AR .
. TUrD! Net Power  124.1 MW . % l_f“-i!ﬂ-zﬂ %Eﬁé
uroine €02 Prod 116.7 t(SI)/h
4
88.19 % Generator ~ HHV NetHR  2,893.7 kcal/kwh TG_-i\a?l_D “0 {,RPM
TGL"iz',], 5 e 46.5
| : ,% () 0.95
= :\ | NV-41101 12318 13
I Ip— -¢205 61- mg U3t 8,12
I Igchlgir:Eine * \1 7C TE 41|25 512 13804
I 10. 1 T[}] 4254 !31.; _!:'.
3 / I c10.075K R
| ~ 913 atmg § 104
I 43.354°C = /‘A”J\’-%lb 4 5 I /)lLE? -
-41102
528.806 kcallkg el 2L 5 & = TE- 41012 S
: 203 744 1(SIyh AR g I = — [
| As Soft Sensor | R e
| Condenser E I
pmrr s g —— - I ﬁ_ﬁcmHga J__ _ o1 atmg ELT 4!““
|
|
|

TE il 1009

= ‘ K M R [ | s
1#1 B R MYV-411154
R HV-41114B | H'n'-‘ﬂlllSB“ri 1
#27 pr_41005 m
LCV-41101 g =
3 318.4 B Al N30 : ==
TE- 41005 o MER () | 0.0 ST - ].DE|
9> BH FCV-41101




. EEPLIRELEIS s TLIY.

CHREST RIPETA S FATED f\iﬁfgig (off line Advise)

2 %AIE&W%’; =S (Genetlc Algorlthm GA)E T iE it > T ™ & jFA 72 2
SRR BB OT S BT R RA A A AR T
TeE B it o
LAATFIRE 2R

e
A 2l B 452y B >
B ot ﬁ%i v ﬂﬁ' . 2
P 2 LIRE %
£ BHERERE |, — % = ’ (s
v |l— | 20 |—— -
* T F - £ " # g
35 (P iE i) =
A l 1
(Y4
fﬁ_ i No
iy ¥ 2 ¥
¥ \4
= 2, A P Ak e AT AL A % VSR T R LR
S A
EEBAME : N0.0% _ > g ot X *
H46.9 % MEME AERE  M/ED SN ; co.
ﬁggggfz =134,5 MW (HA/E5) (MW) (MW) (H/B)  (fF5T/8) (g/kWhe)
s & moaMwW BRE 986 1796 242 827.9  -535114 6885 e \
BEFFFAEE : §19.2 MW ﬂiL. 1007 1856 185 846.2  -530,994  658.6 ’N * H at Inputﬂ J# "k -Er :"1 5"1&)3'
194 MW 5.96 -5.74 183 4,120 -30.0
mIP-1 — wd O F
= 322 r o o = 1 ——— N E
(75 mes T TBC:DHWwJ a1 (et
| §300.0 2|l 11 I T/l —m—- 1 00 — 00— — — — _ | 129 kgfierwzg > )
'_ — N 7 N e
O, MW2499 Tad 2|(LB UE] 723!23370_2 728 .| morz - - 18K;}»€] & ,,]{ ~ + 12K%‘E’7 7 »]{ N
4y ————— ~TG-185RFE |TG-3®Amm — 00 — 00— — — — - “”JT:N
mJP-3 3037 T @ W37.7 MW TG-4 Zif — 00— 00-T00—00-% mac 2% S A,
B5 m2101 < i TG-5 =H — 00— 00 | 78 TN - W A g * - MR o
(/H n 226.2 Cond .1 (S). 12KFEl 8 40.1 ‘2';::;(:(.2 T +
O, MW5420 I 12K4@IE 988 988 (FISMM) nurl ]
______________ L TC.3 miem 12K®@letdown 00 00 (T/H) Py . .
e —— T T "1G-25'mm R ¥ =h 4 N :é'? e 1L %:? 7L
B P-4 ] E E u 18K b= w, v s | = g
= s m792 MW TG-1— i —— 00— 00— ~ = ¥ PR=
7 B ls4.1 MW TG-1 #Rm— — 00— -vu— — ——» ¢
O: 0 10 W2297 t(5/h 1G-3 —fl — —16.5— 69— 1, kﬁva
a- TG-3 Wism— — 00— - 00— — — — - JP-3
L2 —204—[—204 —300- (508
wu JP-5 —W 50 tolod i S WIP2
&% =00 -_l[_n.n e @ mOO MW 1BKREF 44 w3 Nty
0.0 W00 1SI/h 1eKaEm 325 325 (RS o
- MT0%C
CO; W00 I _ TG-5 =3 18K Letdown 0.0 00 (T/H) 109 hglicrm2g 14

IR W i mae Rt £




3 4 J X B~ lh -,§’£ % Lﬂ-‘- 3 X R SO ey
n 1 RN ﬁ e 1 “‘+ k F
[]
== E 32U aE
U | [==1 Uz 1iK HE
1=K 2-H BB EEICR & l
BEmGEEE . Hoo %
W46.9 % MARE MAERE B/EE BN W 2% CcO,
%EW%EE : M184.6 MW (M5 /B55) (MW) (MW) (B8/F5) (F75/8) (g9/kWhe)
BEFTHSS - B394 MW HRM 986 1796 242 8279  -535114 6885
S#FTRES : 1192 MW @@ 1007 185.6 18.5 846.2 -530,994 658.6
H19.4 MW == 21 5.96 574 18.3 4,120 -30.0
12K
mJpP-1 H127 MW - Re=w
(%1_"‘5 : [ 112.5 MW 68.7—66.1 > pBe8T
300.0) T Y St e e e A S 0.0 — 00— — — —|—»| 20 kgiem2g
CO, =m AT 723 /2188 =p2
2 H2499 p —————————1——TG- l_—?_EJI 7027238 ", 0ec
—————————————— >TG-1 #3mpg (TG-3mmmpa |- 00— 00— — — "' 0o
mJP-3 W37.7 MW TG-4 31 |- 00— 00—T00— 09— zeac
5 1ao ResoMW | | TS5 feo—oo F3
E ' 12KREFE 40.1 48C
CO. - — - 12.9 kgflcm?2g
. W5420 e 12K/BE| 988 988 (FHFm) =
_____________ > TG.2 smiapy 12K#8Letdown| 00 00 (T/H) 30 wepmz
I Jp—4 TG-3 E5iART m O m m _ 18K
== m3020 — 0 g @ W792 MW TG-1 —# 0.0— 0.0 )
asm Eer H34.1 MW TG-1 8 — + 00— -00— — — — || Jr1
| §320.0 W 229.7 t(5)/h = |.- | zwec
CO- HE811.0 —I Cond. : TG-3 ——1165 6.9 | 176 kgumeza
- TG-4 —4 | TG-3#iem— [= 00— "00=———}— Jr2
— 20.4 ]40‘4 —309 > 175 kefrerm2g
| JP- . | 0.0 MW 0.0— 0.0 ®IP2
%ﬁ-j p. EO __ﬂgg B :@ =0~0 MW 1BKFEEE 4.4 1?.2125;.!:3&29
m 0.0 M 0.0 t(Sl)/h mel 325 s L=
co, m00 '~ Cona. | PP sians oo sl I
EIR A BER LRl ] >TG-5 3l e own e =
PR six23E = P FRRE et il s : EDC Status: L FFI3IT, S == Latest Update: 2022/7/18 T 02:11:39
s & =Y gE ¥=72hiE
- HAYE AR RE AR RE DR E 15



"

.3.5#3.39# R (T EE)

JP1 - Target CPs il #xis GROSSLOAD 127 MW
R &u“f ISR ARSI -1
a0 20 - 0 a3 4 50 7
Main Steam Pressure 123.6 kgflem?2g 124.0 kgflcm*2g -0.1 kealfkwh
Main Steam Temperature 541.7 °C s
SH Spray Flow 0.0 t(Sl)/h 1.4 £{Sl)/h 05 ke
Feedwater Temp 2071 °C 2034°C

-4.88 kealfkwh

AH Gas Out Temp 126.9 °C
171.58 kcal/kWh

Excess Oxygen 4.5% 51%

-18.22 keal/kWh

Net Unit Heat Rate (HHV) 44,049.9 kcal/kWh 40,239.3 kcal/kWh

Net Unit Heat Rate (LHV) 39,797 1 kcallkWWh 39,011.3 kcal/kWh

F41 1P1_CRZPNOA F41 1P1_CRZ.PNO.T

40000- A
~ A T
£ 30000- JJA/J/\J"\J m \/\/\ﬂ A \/wa";\wwﬁwr\f_/_ﬂ%mr\’ﬁw - ﬂr\’x ‘\ﬁ\f__,f J

ESBIJUJ} e Y f;‘\/_\—"\_/\{‘\_; ¢ \"\f_) kb P o~
VoA W

27000

T T
13:00 13:30 14:00 14:30

> EPTE R AR FER A P R F RG> T TSRS
ETREEE T SIS TS G

16



Coal Flow

37.1 t(SI)/h

EHELHV

(Enter by User)

6,322 kcal/kg

3.5 &g #df id 2K

R
PR R
T' %‘gb FJ%%

,J\ .%J 1 ﬁﬁ'J‘#:
> & e Heat Loss Methodz+ & 4%
X o g ahix >33 % p EtaPROX
PRENT 2 o

J
JP1 - BOILER PERFORMANCE

3 &

w%ﬁv

e

.

‘\‘P

2t EHOR 2 BF1501% 1 R4k B
B f e BFE o
£2
HHV

123.1 kgf/cm~2g

HEAT LOSSES
510.70 °C

Dry Gas

Hydrogen in Fuel

Moisture in Fuel

Moisture in Air
Solids

2 - W
I k@B p 2 Template(ASME PTC 4.13+ ¥ )ig B3+ 8
LHV
Sulfation Credit, Heat Gain
Carho_n Monoxide - HHV
e

Heat in Slag Loss
NOx Generation

Gas Loss - LHV
Radiation

12.7 MW
As fired BTU

Carbon in Ash Loss - LHV
MNOx Loss - LHV

Actual
4.01 %
0.38 %
0.00 %
Sulfation Credit, Heat Gain 0.00 %
Carbon Monoxide - LHV 0.00 %
Solid Loss (Sensible heat of Residue) 0.11 %
0.08 %
0.00 % fonk in Eipsic sl oes e
ol iati o 0.14 %
036 % et ;
0.51 % 0.25 %
0.00 % BOILER EFFICIENCY (LHV) 94.?'%
0.14 %
Unaccounted 0.25 % =
LikEASME PTC4.1 Zjtiraier |
BOILER EFFICIENCY 91.8 %
{Baged on LHV BLR Eff.)
5,176.2 keal/kg
IP1 Boier Cozl As Fred BTU —
LHV Boiler Eff
5300 g5
5250-|
5200 2371
B 5150 a4
3 5100 =l
5050
5000
4950
13330 1335 1340 13:45 13550 1355  14:00 1405 140 14115 14120

HHV Boiler E.
N iamnc
91~

- P
14:25 13:30

i
1335

P B S TR I T L P P
t f f T T i f
13:40 1345 13:50 13:55 1400 14:05 14:10

L L
14315

PR
14220

f
1425
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HEAT LOSSES
0.62 %
0.13 %
Heat in Flue Dust Loss
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Dry Gas heat loss(HHV) % {5l

> AEFRRAMEEIEZMIEEGTEXERASME) - EHIUT
e.g. Dry Gas heat loss %

| ETAPRO CALCULATION A EBREAREAREZ Template ID )

Template ID: | 3040
Description: Calculates the dry gas heat loss as a percent of fuel HHV (%). Description of Calculation:
1. Determine the on-line (or reference/test) fuel and boiler to use based on the NV Index (normally
201 for on-line fuel mixture and only one boiler per unit).
Arguments
No. Description Units 2. A subroutine is called to calculate the flue gas composition and flow on a wet and dry basis for the
o selected fuel, as well as theoretical and excess air flow (see template “3XXX" — Subroutine
1 Excess Oxygen = ExcessO2 Yo CombustionAnalysis (ExcessO2, COppm, CarbonlnAsh, SpecHum, SO2ppm, ULT(Fuel Sel),
2 Carbon Monoxide = COppm ppm Sorbent(Fuel Sel), 02Basis, FLUEGAS) )
3 Carbon in All Residue = CarbonlnAsh %o Where:
4 Specific Humidity = SpecHum Fﬁ' ﬁ.ﬁi= = S ;i Ib/Ibdryair ULT(Fuel_Sel) = Ultimate analysis that contains about 20 properties for the selected fuel,
5 No Leak Gas Out T -T 1 oF already calculated by MixedFuelAnalysis (see template 3150)
o e_a age bas Lu - ?mp gon Sorbent = Composition (ultimate analysis) for the selected sorbent, if used
6 AH Air In Temp = Tairin °F 02Basis = Flag for O2 measurement on a wet (=1) or dry (=0) basis. For multiple boilers,
7 SO2 = SO2ppm ppm uses value from NV Index (see item 1)
3 FLUEGAS = Subroutine output, about 30 properties of the flue gas are calculated
9 3. Get the flue gas mass flow per pound of fuel on a dry basis from the output array “FLUEGAS™:
10 DryGases = FG.DryGasPerlbFuel
4. Compute average specific heat of dry flue gas:
CHRatio = ULT.Carbon / ULT.Hydrogen
Template ID: 3040 ACPVT = -2.09556 + 0.366905 * CHRatio + 0.000380948 * CHRatio " 2
ACPVX =(0.245 - 0.002 * CHRatio
. PN CPX = ACPVT + 0.006872 * Tairin
Verification: GasSpecHeat = ACPVX + 0.005 * CPX
ASME PTC 4.1, Steam Generating Units, section 7.3.2.02, 1964. 5. Compute the dry gas sensible heat loss as % of HHV:
DryGasLoss = DryGases * GasSpecHeat * (Tgonl - Tairin) / ULT.MassHHVLb * 100
#iRASME PTC 4.1
SR, DM EARR
<§- DEEBTRROHARD 18
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3.9 Tprp g flARE * & & IERI(RT-RUL)

ﬁ%ﬁ&i%’
15 -
Bl &%
2 L)
STBA-24 -
B2 ¥k %
122

Standards and grades:

REHFRER
=% 0 FERLiE A

K%?L/ﬂlkﬁﬁiﬁjjzr’:?
C R HEAE

FE 5 JISHEIE o £ T
@ FIASTM HE 2 4 F

v
‘\L'_'_-‘-'
—_

ASTM
standard grade
STBA 12
STBA 13
STBA 20
STBA 22

13CrMo44

G 3462 1.7335

- Gier | stean | tocmeso | 1730

12CrMo195

STBA 23 13CrMo44

STBA 25

G 3462

STBA 26

5% 8 10 11 13
LT FoRlBE (
% %8 u) o
(#o8) rn(Anaff T8 M2
3)
HE STBA-24 | STBA-22 | STBA-24 STBA-24 STBA-24
A 508 508 50.8 a7 57
i 48 48 7.0 1.3 13.2
149 149 149 149 149
503 503 544 555 581
8.30 8.30 5.28 6.18 4.66 3.52 10.50 10.50
444 444 6.63 6.42 8.14 10.24 452 452
137 137 1.98 195 248 315 156 142
453 453 6.65 711 893 1098 482 472
444 4.44 6.53 642 814 10.24 452 452
295 295 437 428 546 6.94 301 301
$88:T(mm)= 191 191 281 275 3.51 448 196 1.96
Ll 0.8 08 0.8 0.8 08 08 0.8 0.8
a2 1.0 10 10 10 10 10 10 10
e 12 12 12 12 12 12 12 12
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Y TR $14 1 ? A & TERI(RT-RUL)
STBA-24 (T22) ¥ i B2y s ELMPY 3
GA Formulation of Oxide Scale Growth for T22 Steel

Where : S({EE) = {(CxP)xt/(1+Pxt)} +Ext
Log (Coefficient) = bO+b1T+b2T2, with values for the bi coefficient as follows
Coefficient Bo B1 B,
C 13.2413 -2.5800E-02 1.4319E-05 . :
S = scale thickness in um
P -5.7267 4.7931E-03 | -2.0905E-06 |T = temperature in degree F
E 6.6488 2.4771E-02 | 1.5425E-05 |t~ timeinhours
ha =—— S========== %ﬁ;}wﬁgn%’%ﬁm 250,000) =
m:f%—"l 2 S ;f-—s—-J/£ "F‘z ‘:}i‘a i2581°Ce=
149kg/cm?3i fz 1% K 4 2 & >
LMp_ £ B R Worklvng Stress = 30.2(Mpa)
t=10"T 2 HRLMPE 5 2.17%10% > 3+ 5 41 F

t= Ol B RIS &Y

o w BEZBBTEROMHARA

5

#*E Y :%254,040]5—** 75?

i Vg ¥ ¥R K 99250,000-] B 4p T

SLMP S & it v+ 3T22% § H

1 i
1.4 10"

1.6 10*

1.810"

210' 2.210*

LMP

2.410"

L = ),L E’
2610 ?ﬁ)”s«’%}'a- P o °
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B|(RT-RUL)

e X g %‘ 2L B
?PF&%&’\?#% P ~‘p'§° #V'J
117 “ g N
S L3 RS T R IR U
BURFBatchl batch time(min) 5 min EHf 300000 hr
batch time(h) 0.083333333 hour BO B1 B2 °F
BlFEEREC 560.0 °C C 13.2413 -0.0258  0.000014319 1090.4 136.1044607
£ B2 EBias 28.0 °C P -5.7267 0.0047931  -2.0905E-06 1090.4 0.001033118
HH N <5 R UL 588.0 °C E 6.6488 -0.024771  0.000015425 1090.4 0.009514745
Ji N 4B i 861.2 °K S 2990.09033 um
N 4 IR 1090.4 °F S 2.99009033 mm
ZBatchtE L ELEREE 0.00001251 mm 300000.083 hr
kﬁgﬁf« 57.0 mm BO B1 B2 °F
=iz A =N 1100442 2—p C 13.2413 -0.0258  0.000014319 1090.4 136.1044607
‘k}’.%*féﬁ%ﬁﬁ% EE 11.0911093 mm P -5.7267 0.0047931  -2.0905E-06 1090.4 0.001033118
J +58-0=tegferh2a [E 6.6488 -0.024771  0.000015425 1090.4 0.009514745
S 2990.091123 um
Working Stress 2.6077284 Kg/mm2 (S 2.990091123 mm
Working Stress 25.57 Mpa
S= 0.00000079 mm
LMP 22.00 FGHA 0.083333333 hr
KEKRATAES 40.2 years BO B1 B2 °F
batch 4+ 35 {8 F b 4B 0.00002363662163214% C 13.2413 -0.0258  0.000014319 1090.4 136.1044607
RIEEA LG 42.632278% P -5.7267 0.0047931  -2.0905E-06 1090.4 0.001033118
IEERIRES 16.37206667 years| |E 6.6488 -0.024771  0.000015425 1090.4 0.009514745
S 0.012509551 um
S 0.00001251 mm
"‘\J 2, —:‘_L =S )}Z L 21 =S ._" E €] 2—, = /L P \/‘\I:- ‘L o FEYUNN ) i3 N ]
>3 L"'E'JF -19?6 v 7']\’2 2w B REE % é] 4 é“}— fﬁ -F-%$ I %E—E%&Eli"J'MT__»%m_
|2 = oA N L 22 2 _‘,: - = \/\ s _‘,: 7 _— Ve AL J2 e _‘,: E
BEZFR R TLE(P DEELEE81C) 23 3R 475 @l » MR 2475 L8 o £
= o1 =] 2 e = 21 F * = =X 1= BPA N & 1L
FlH a2 3 ZHDNHBEALMPEERS » IR AT I B R R RG] LKy
N\ L= VAN /., L ’ 2 2.
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AARE
234.90 t(SI)/h
ho@E
314.4 °C
SCRAO A& F

2.8 %

N i

Rtk A )]
Actual 497.06 . 535.4 556.2 554.2
Expected 498.6 . 531.1 550.4

wERpAE (nm) 12.54 : 1158 | 11.13
waesmks %)) 15 : : 248 | 495
wERGRES (F) 28 : : 215 | 144
a g (mm) 13, : : 13.2 13.2
wEeRaE (om)
weERg R (m)
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