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Original (40% Load)

Improved (60% Load)
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Current combustor Up-grade combustor

Top hat nozzie

Main nozzle . Maih norzle

Fiiot noxzis

Top hatrozzle  Pliet nozzie

BB EE AT MR
[~ stagell Mg ARG TR AIEE
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3'h016‘ NOZZ'E "‘-\ V‘MDZZEE , i

G-type Ug-crade
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V-Nozzle
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5 Main Burner 3§70 6 Ar8E » & EEHZERR FEHE 0 (ENEEEE
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Up-grade combustor

Current combustor
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Current combustor Up-grade combustor

_ Blade ring
|r | k’ r / /}Side seal
! L | : -
N , Side seal ;‘ { ’Cﬂmﬁt;t;srﬂon
o « -

' Combustion

M !J ;
|
ek

View from A View from B

View ffom A [ E:) p

View from B
NEENSRETEROR(=EFET. MHDIEHt
Bl - stagell PABESF- 0B BB
6) SHISMERE - PUSIRRBE » 2T 2RCBA 0 EEERS
Yo R

Current combustor | Up-grade combustor

Anti-ware coating area

View from B
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PCV FCV

Ty ' Supply
i ' pev Fev § vabe [E[r%
Accumulated water ~ Top hatm LMAMJ

AEERREIEMEE(CESE T MEDYE

Bl = - SRR A A R R e

(8) #3-6 %ﬁk ShHrRILSIE -
Parts Action
1 Nozzle Replacement

2 Combustor Swirler Assembly Replacerhent

3 Combustion finer Modification
4 Side seal Replacemsant
5 #1 Blads ring Modification
& Branch pipe Replacement
7 | Service air line Addition

8 1GY more ¢lose systam Maodification

AT A (T4 T MEDSEA
Fe 836 RS CERL R
) OT SEARRE IR (NOx ) EHUATE AR BERE 3-1GT fERgElatE -
AW BERCRIERAT 250pm > M A=A H AR 225
HRIBRERE KR A BRORE AR HHE - BRI E
SUCREEE - FREE 15ppm » SEEFAEERR AT KIS b

B
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A - EENEE ﬁ\ga, el 1 1 BB TR (T-point) #%
PRI SR R EEE  FEE 12ppm o A0 FEFT

NOx (ppm15%02)

50 —
45 N | .
-~ NOx lozal regulation 40ppm
40 —%—I’ . ... — ..
L *» _
35 = b3
30
Current NOx guaranteed value 23ppm
25 A
JEE
20 % —_——t, /E - KEIGT
15 MQ—QE U e
. —8-FGE31GT . e e W p~grage cl:on; ustor
. ——Up grade combustor(A plant) \ {A-plant)
| =@ =Up grade combustor(T point) Up-grade combustor
0 . : .
: T-poin
a 20 40 60 80 100 ( P t)
GT Load (%)

N ERE TR I (U ZEE T MEDIREE
BV SRS R A R
(10) T T3S S (NOD T ) » 7 T FH M e
SORTHER BRI 0% R » WIRATHR S A TR ER
31GT 4 M fa7 I R BEIAES » MO R
5 SRR SHIVASHELR IR BB 7 R SRS
i terasi b

Up-grade combustor {T-paint)

NOZ

N |
o= % XE type combustor(T point)

] f =

0 50 100 300

GT Load(MW}

FEERA R MO (SR T, MHDE
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&7« ABE S T E A E SRR R
(11) Stage] #ABERSF-R 2SR

[E

Parts Attions Remark
1 Combustor basket, Mozzie | Replacement | Combustor basket ang nozzie are replaced with Up-grads fype.
. P Newly Transition piece accommodated to up-grade combustor should
vl
- Transfion piece Development | be newly developed for S04F.
Modification er | The combustor shell accommodated to up-grade combustoris
3 Combustor shel Replacement | necessary.
4 Top hat gas line Addition Tap hat gas system iz added for applying up-grade combusior.
Buring off fine blade washing, in arder to prevent accumuizied
5 Service alr fine Addition water fronmt flowing into up-grade nezzles, His necessary to feed

service aif inte each fus iine.

: The positions of nozzle flange for up-grade combustor are
i3 Branch pipe Replacement | differant from original. Therefore, all branch pipes are nacessary
1o he replaced with new ones for up-grade combustor.

7 Fual valve Replacament | Fuel valye of each Brel Hine may be replaced.
8 Control logic Modification Controt logic is modified with CLCSO same as Stage |1
3 A-CPEM Replacement ;\j;:;:; hf‘iu J; replaced io naw type which can additicnally confrol

AEBEHERIIEARORMCEET MHDIRE
KU S » RO - %58 SCR B -
2. FRHAEETE (S01D) |
(1) 0L T KA © LIRS Sopm > S ZFA%
(2014) it » e T SRR RIS (pilot nozzle) 385
B A B - R 2R AR B - SR
T KBS ORI A A 2 B S

Up-grade main nozzle was devéIOped

A Appling same design concept o pilot nozzle

BRI EI S ECEEE T MHDR
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[B-F 71~ BRI SR B

(2) FTREHEAISEIE 5017 #6 GT HAMERS © Sab sl Ml S LIS
1600 C A ERR TR stagell IR RAT 100C - RIS
FAARTEIESERE GTS01G 2 84eT » BABCETTE3% 6206 EE
IR B E S DUSBSE ST RS B - BN
AR BB - RS - (BRI
o R L AR SRR A RIEE I  SIbE
SHEHE—IRG - B MBS - S AT 5010 type HTEIRR
B RE RSB BB FR s R R 2
PN PR T 2 R SRR B RS T AT SR Ef =T
T - SOEHAF TREABRY FER A B E LR
ZEBETRES 5 WRARSHAREERT  BEE A RE
Sk - R BRI T TR > MO A AR R

A AT -
(3) 5017 A S LY s I
501G Up grade-501G 5017
AR Pilot - Pilot Pilot
Main | Main Main a/b
Tophat Tophat Tophat a/o
gisE= Bypass Bypass X

K= SHATIL OT AR R
SOLI EUABAIS TR KT, SRS B - AL
AR A8 @bophat % i burmer EFTHHEIA -
DA GT HEf3 8 ALAATER + EARBHA o A1 (mainxS)
BARE b ( mainks)

(4) SOLT BLBERY GT Tt e AT BT » REARAMIE B 20
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T+ 5017 type SRAMIRAE EEGES T0% R RMEIBILT - BEAYE
FERS 30ppm AHEEMHMEE S MY L lii A T AR OB
R E L AGRTE 25ppm » HUORZEE B R AR TR R R - &
PRI AR e R U i R hE -

50

—— Stage-[ Current

[ —5— Stage-ll Current
40 [

=== G-type Up-grade

— —4—J-type
o
P 30
0
£ B
a
=
'5 20 v
2 \L

10

¢}

0o - 2 40 60 80 100

GT Load%)

R R B (S T MEDHER:
B+ « =23 017 type R AR R PR E

3 ERFP AR ER

BREAHNE R ERCEIE L E TR - 5EEAH
BRI AR S BRCE AR L IUEBRAR - THRT 102 FEAT IR E
MG T » 107 ERT5EERY » HEINABIHRERRA S BB » Ao

AR IRRE AR S T RAEER - AL ARSI IR R R A
FOR T SRR S R E TR ROT G ) (RIREET
f}zﬁi‘éﬁi BT TR SRR I 67% (fRa ST R Pk
PR EBERGHRAL P BATE ) rs AR 2R - REEIBAZHIRE 4096
DIkt il > DUERIFRh B8 IR E R - FERETRIEE
 EEH T0% T - BEIEETRCHIRIEE SR 25pom - FEELE -

AREFTRE B RS NVIREDRERIREZEE T IER 1Sppm > HHEETE
AEFASIRATT -

:

E*lﬂt
3
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(DNOX(AME/AF) (8 =HRIRE (pom) | xEHEESRFE (m3/
F) WEREE (AW/m3)

LR BRI T EIOR I B E R (BT 2 & 25R)  Hra i RISk

ﬁ&iﬁ}—";%iﬁﬁ (m3/5) BN - REE SRS PR TR T atE

R -

Q#1~10 R TR NOx iR (BRIRITRAIRA ARG RED
NOX NH3 slip
Stage T (#1~2) 25->%9ppm Sppm -
Stage T (#3~6) 25->8ppm Sppm
#7~10 1 3ppm 3ppm

== BAREGRITEGHRESR _
OYRERE =221 FIARGHUGE R NOx © IR R KA iEdE - iR
RIRERR B R SIS R M L A S o stagell T
RHR IR YRR TR PR R B RS aR i & ERGR
#FHEHE Sppm 117 stagel PR AH SR ER IR ERT 1N TR E BIR G
% ERRA TR TR R M AR LA DUE BT H A -

Fleet | Up-grade combustor | SCR ES?@;:Z%:SEUTH%QE}ZE?ng
0 N/A 15ppm
Stage I | Gtype N0 1350
0 0 am
Sage! | Fie 0 N/A 15ppm(Not recommended)
N/A 0 9opm

REENAEHEREOECEET MR
B~ SEATAAUE R R BN R IR A
VBT IR
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o LA PARAT B S AR R e B TR R TR LR

HEFGETGRE > A eSS iR A e 2 ALY u_ﬁﬁﬁ.

FEREEAD - SR A AR OB AR E o S A % -

4 SERpE R T s (SCRALEAE)

(1) SCR HAEIsH  FIA R REE AR RS BER T A8 mE
LRFIER - REEEIERE M It SRR E S A
Fr R LB BT I HRE - IS R T s R Bk R T
7% R AR A A AR I R RS B e Bt R BT R

T8H » RlefiEERCYE -

Caralyst

{4NO + 4NH, + O, — 4N, + 6H,0
Catalvear

NO + NO, + 2NH, — 2N, + 3H,0

INH, Injection Nozzle

Clean Gas

R A OT(SEE T MEDIRI
&/~ BRI
(2) MR A B SERS A 22 BN JE * B A Ve MR I AR i
‘ﬁﬁﬁﬁﬁﬁﬁV%@EEZ%@%’%%EKZ%ﬁﬁ%W%ﬁ
Vhzem b - EEAIEREUE - SRR RANREN I - BRI
R RS - EANENEEIE PR ER KR EL
HRS80E > MR yL Ve E 5T S ERAE » WO TEEAER] -
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(Reaction Scheme) 4NO + 4NH3 + Q2—4N2 + 6H20

Me: Active metal

NH3 Adsorptionon
Active Site

’ Active Site

Reaction of NQ with
Adsorbed NH3

Regeneration of
Active Site

— Me—0—Mo—

FET A R B (SR T MHDIRAL
E+ﬂ‘%ﬁ%kﬁﬁﬁﬁﬁ

(3) SCRAHEYR © Feoe Rt SRIRE R R 58 - 22 R R

JIREM FRiie B2 RS BOHIR - DUBIREEE 22 M L KNS

& WELADRA NP E A - REEGHE - EANE

HE TR -

¢+ Catalyst cell density (pitch): * Catalyst module is composed
of catalyst elements and steel

frames to hold them

21 mm ~ 10,0 mm
' Catalyst element size:
150 mmUx 1350 mmL (max.)

ABEREEE SR EEET MADRE

=t~ SRR AR b
(QMﬁﬁﬁﬁﬁﬁ:u:%kﬁ%%ﬁ’ﬁﬁkiﬂ‘iﬁk%ﬁﬁ
B - FAEEAS L AT - Rl T

PO ROREEIETE - EURANTE SR TR e



1, _. H1gh I_NOX'Removal Efficiency
2. Thermal Stability

3. No By-product

4. High Resistance to SOx and Dust

5. High Resistance to Erosion

6. Reuse of Spent Catalyst

AEBEBETSHOBHCHEET MEDRE
Tt SR B IR R B T

(5) SCR RIS FEHE © FHEMR T AR R {E) SR

%%%%EZF&W RIEMRZ A/ > SRR A > HA I RGE

IREFTEISI » RER AT - PAmEEH S SR ai < L

iﬁ-ﬁFHEF‘ * RFUR - R DI E B RRE A - AR LIERIL

R > RSB BEIR 22 N5 8 - R R

LI TR EREAE I

- Pitch - .

¢ 100mm=15cen A ]

¢ 9.2 mm =16 cell

*  B.2mm =18 cell i |

* 7.4 mm = 20 cell :

s 71 mm = 21 cell
6.9 mm = 22 cell
5.9 mm = 25 cell

+ 4.2 mm = 35 cell
3.7 mm = 40 cell

‘ o .
3.3 mm = 45 cell Natural Gas

2.7 mm = 55 cell .
21 mm = 70 cell ii T

B ST VDI
1y P %%ﬁ%ft R ] e
(6) SCR SR « BASEMIR AT LA R B AR 4 - B



ABAIEEE =
iZﬁﬂﬁ%ﬁ%ﬁik B B
TR IR -

/MBI RAE R EER T

’lﬁﬁﬁ@
B ﬁﬁm_ﬁ)i%%ﬂﬁﬁf

o C'ualyst Pitch 2.1 27 33 3.7
Number of Cell 70 55 45 40
Size (mm) 150 150 150 150

Wall thickness (mm) 0.22 0.26 0.34 0.47
Opening (mm) 1.9 . 24 3.0 32

AP Value (m?/m?) 1663 1312 1084 919
Pressure drop ratio (-} 24 1.4 10 0.9

R CHIE Lo a?J_ MHIDZ2{i

B-= - BRI A R R R

() SCR AR FEIRLE © R o M A0 MR

FFHEAAER » B LTS AR R » JEIRT

Eﬂ%%ﬁk$$ﬂﬁﬁwﬁXﬁZ%ﬁ&ﬁ»ﬁ%ﬁ%ﬁﬁZﬁ

el - SRR BRI » =250 TR AR 3 - MRS
R PR ST P 2 R AL AR S ML B398 1 315-350°C

/’Aw\
-

w
3
Ed

— Zoro V0,
s LW V05
e High V05
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b3
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©
-
8
5
4
g
Z

NG = 50 ppmvd
NH/NG = 1.25
Q5 15.0%
HO=7.0%
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*Ammonia storage and supply system
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. Amxnomum bi-sulfate generation
~200°C @ gas phase
~350°C(@on the catalyst
NHS(g) + S03(g) + H20(g) < NH4HSO4 (S)

Ammonium bi-sulfate

« Ammonium nitrate generation ~200°C

INH3 + 2NO2 < N2+ HNO3 + H20
2ZNO2 + H20 <~ HNO3 + HNO2
NH3{g) + HNO3(g) < NHANO3 (8) Ammonium nitrate

KRR R AT CEET MO
B =-+/\ - Wi ENE S iS4 i S TE

(21) TSR SRR
‘Gas bypass is a critical factor for high DeNOx
effic;ency
— Inlet NOx 40ppm
— Outlet NOx 2ppm (DeNOx efficiency 95%)
— Slip NH3 5ppm

In case 2% of flue gas is bypassed,

40 x 0.02 =2ppm. ..
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Ligerid Ammonia Systermn
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‘Liguid ammonia system’
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