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TECHNOLOGIES W &/ Introduction

e Advanced Burner Technologies (ABT) ©.&7E1200)7 T LWL A =
R b2 T Opti-Flow ™ Ik NOx #4556 R4, ML 5 = N7 T 2]
95 J7 T kL. Over 12,000 MW of large utility boilers have been
converted to the ABT Opti-Flow™ design. Unit range in size from
70 to 950 MW

o WAL, VUM Y] Bedn b Wall-Fired, T-Fried Boilers

o MUENAMFE: Retrofit Details:
» T RURTE G2 Low NOx Burners
» BRI ZRS, Overfire Air
»  PRPEHLGOR T R 48, WA EE Coal and Air Balancing
» B e 45 v R i Anti-Corrosion/Slagging System

o JEFMIE SMHME, IR, HBEAE A4 sl £EDiverse range of fuel firing
experience including lignite, subbituminous, high S bituminous and
petroleum coke/bituminous blends.

ABT has over 250 combined years of
power industry experience!
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A ABT A &L ph ke Fl 2 5 < I 25 & il v T
| Completed Solution for NOx Control

e Reduce NOx to Minimum by Combustion Retrofit#| H
5 SeHE IR e R e B A ) IS 21 s AR

e Working with Small Scale SNCR or SCR for lower
NOx. 2%/ N SNCRAISCRIE— 20 B

e Reduce Operation Cost and Improve the Combustion
Performance. 1217 % FI A B AR B8 KIE D, kP
Bk Refs BIAR A 3




[ B, 7 R R R e
Chinese Coal Property

o X3 K rLow in Volatile Matter Content

o =1/KUrHigh Moisture

» KIAFRE MEFlame Stability
» AR Fa R Unit Turndown

e =K1 High Ash Contents

o NG AR R B 5 vl B i =it 4 High Sulfur Contents

» #itFurnace Slagging
» i E i Furnace Waterwall Corrosion

o ABT X1 Eii Ffe HEE T IRIFHINLGIABT'S
Combustion System Yields Excellent Results with
These Conditions




ABTEEM IR TS ABT Complete Solution
for Chinese Power Industry

o XKHEMEREHIMENOX AFARAENFIENOX B FEZEJ73 Utilize a

Highly Effective Low NOx Burner

» SKHRIZUAEE T USRS G4, RBKSGK, COMIZi# . Using Intensive
Combustion to Reduce NOx, CO, UBC and Slagging.

» JEZUREE, mselE kG, T KR MEEE K Intensive Combustion,
Bright Flame and Well Established Flame in Throat.

» P m KAk E ME YR S AR A RE S Combustion Stability Improvement

» KEERRE S PR A A AW, W AR 532 NOx control by Burner, Not
Deep Staging Furnace

o TH/MRIZERE N EEER FI R BIA IS Minimize Fuel Imbalances

within the Burner ¥ H58 & 18 8] LA XA B R e a8 2 TRl B Fl =S,
K14 AiControl Fuel and Air Distribution between Burners

o XALENERBBIBRINRFERKFLCOLLOI, Use a Maximally
Effective Overfire Air System to Minimize CO&LOI,

o KAME|FIH AR EEEE AL Minimize Sidewall Corrosion
with a Novel Anti-Corrosion/Slagging System
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Cgipe M Equipment Supplied by ABT

e Novel Burner for T-Firing and Wall-fired FZ!fIY
giiR b BT Ry e

o Opti-Flow™ JAIRNNARGE: $7 4 Z% FEARNOX [B] B 42 il — 2
WK FIRIRAR K Opti-Flow™ OFA System External
Staging for Lower NOXx '

o ABT By I-RRBBHMLEE R Fh0 BRI BRI S
FARIKIEERT IERIRE A RS ABT's Anti-
Corrosion/Slagging System

o ABTVHIR: ¥ REHIFERT oA EH| R4 Balancing

Valve
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Burner and Components

T-Fired Bolilers and Wall-Fired Bollers



Opti-Flow™ ARLEEEE Fuel Injector

e OPTI-FLOW™EKNOX R K28 1z Ll fFHeart of the Opti-Flow™ Low
NOXx burner

o ELIHADFIZRAIMENOXALE 2 (K 35%NOX
35% Lower NOx than the Conventional LNB Replaced by ABT

o UHE K HIANIHIMIEENOX R K2 2 /DK 60%-70%
At Least 60 to 70% below Turbulent Burner.
o MNFEMRIZASEELEIA A Open Nozzle, No Coking

AXIAL VANE

STABILIZER VANE



Opti-Flow™ #Eess H)5E L & Burner Features

o JAJEAS I E FE BE A 35S B KAy I 43 A B LA ] B IR 2B HiL R
{ENOx FIARRRFx Uniform Fuel Distribution Around
Burner Nozzle

o ARG EREHERI KM Highly Stable Very Bright
Flame

o MElE LR/, %R BEBRISREERIEC R Ui ABE IR SeFH 7

Lower Pressure Drop




NEER AN
Jﬁ% 2%2% COAL ROPE SPIRALS

COAL ROPES TO DOWN BARREL

TOP OF NOZZ? o . ﬁ%%gﬁ

WA [

UNIFORM INLET DISTRIBUTION = |-"+ £ 1 1™

..E{

UNIFORM INLET
DISTRIBUTICON

5] 53 AT BB



R 3 A AN 5] 5 BUBRE R bE K6
POOR FLAME DUE TO POOR FUEL DISTRIBUTION




B G B 237 7 A6 BA S AR e R BE K U
CORRECT FLAME WITH PROPER FUEL DISTRIBUTION




BURNER

TECHNOLOGIES

ADVANCED@ O5 J7 T FLB&WA R I WA o8

Burner for 950 MW B&W Boller




95 J7 T FLB&W/ER JF ¥ A7 AmT ) K 4
Flame of Burner D6 with 950MW Load

Full Load 950MW Burner D6
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T-Fired Opti




it RN U 13 A8 B

OPTI-FLOW™ OFA System

T-Fired Boller



OPTI-FLOW™ OFA SYSTEM AR ARG

Minimize Sub-Stoichiometric Burner Operation/< & il /b A ke

o X3 PRI = 2 B JRA R

Utilize Wing Ports to Blanket the Upper Furnace Sidewalls
and Control CO 1§ F ] 3w 7= A= S AL SRR R 47 1L
PANIE

Practical Optimize the Following:

» De-NOx Zone Residence Time

» Residence Time in the Burnout Zone

LA LLR A4 15 B I TH]

» ) PAREAR X I B I TR] CABABE RS 1 mR oA B AR U 1)
» b)) AR A5 B I TR] CABRIR XIS 1 21 s 4 4 A )



BURNER

TECHNOLOGIES

7 OPTI-FLOW™ OFA Aerodynamic Port
ADVANCED £~




Features of OPTI-FLOW™ QOFA
Aerodynamic Port AR XRS50 115

LY Djr%

No Swirl %A et
Deep Penetration 5% K [F) %37 /)
Excellent Horizontal Mixing 7&43 17K 77 [nl VR &

High Reliability /=& n] % '




ADVANCED 5 OPTI-FLOW™ OFA Penetration Animation #A¥3 X
%—:CHT\[J{OLOGII!%C}' H@ijj@%ﬁﬁ;‘&%




OFA for 300 MW T-Fired Boiler

Min
[20.7683

urrel
[20.7683




AR A 18] B B A 2 S T4

Fuel and Air Balancing between Burners

H i Purpose:

>

Vv

»
»

»
»

»

»

PRI Bk B 8] DA R AN R R e 28 < [ K A= S o0 A

Control Fuel and Air Distribution between Burners

R E AR AR IR IR IR

Control both NOx and Unburned Carbon

HERE R 8 £ X, AR EN —S AR RK)

Eliminate zones of very high coal flow (low stoichiometry) that generate high
CO and UBC

HERES AR X, (HTFrEMESASBEUREMNEEMNAY) Eliminate zones
of very low coal flow (high stoichiometry, high excess air) that generate high
NOX

HERTERASEENTE, BREiRd sl mZER M Eliminates severe

gas temperature imbalances entering the super heater



ADVANCED €73 67 )7 T FLHLAH XAG i 670 MW Unit with 7
BURNERRED)  Mills and 28 Burners Windbox Modification

FEHIAS R e A% 22 18] — IR R 73 AR
Improve Secondary Air Distribution

|=r§; E.iq\ixe.lgjgxn&f?gnltsligﬁm[)f ugrigﬂ}:qq,grb 3-D Velocity Magnitude Distribution "V

-~ . |

00 120 240 360 480 60.0 n Almfiow

i T As- Found Condition 538 J5 ABT Remedy




¥ Coal Pipe Balancing
P

Balancing Valve
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Major Advantages for Balancing Valve

o Equalize Pressure between Coal Pipes from the Same
Mill 24 B8 & TE ) P )

o NTAREZREEE 0 EA% I H IS B 1 %Most Useful
with Vertical Pressurized Pulverizers where Tower
Distributor Can Not Be Applied

o LHERIETT(H, WAEZPEH| Oriented in the Horizontal as
well as the Vertical Direction without Forming Coal Piles
Downstream

o MNELERTEIARX, R JEHiINo Coal Eddies along the
Pipe



ABT B lERiRBHASGE RS

ABT’s Anti-Corrosion & Slagging
System

HHR Purpose:r=AE WS FRRIF 1S

Blanket the Furnace Sidewalls with an Oxidizing
Atmosphere to Prevent Corrosion and Slagging




5 B ER B i R Anti Corrosion and
R Slagging for T-Fired Boller

urface ID: |1 ﬂ Total: 1

Surface | Subset I Colormap | Legend

Create
Clear :

Clean Wall for 300 MW T-Fired Boiler (The Same Unit Shown Before)



Mechanisms of Slagging

Minerallj™ ) it AshJx Melting Pt, C#4 15

U.S. coalsZE[H 1

FeS, +O, >FeO, + Al,0,°2SI0, —» Fe-Al,SI,0O, 1100 (red) — 1500 (oxid)

S0,

FeS,+ 0, > Fe,O, 1566

Chinese coalsH [F 4

FeCO; — FeO, + Al,O;+2Si10, »  Fe-AlSI,0O, 1100 (red) — 1500 (oxid)
co, T

FeCO; > FeO+0O, - Fe,O, 1566

Note: Complete oxidation of iron species results in much higher melting

pomt'%ﬁ?ﬁéﬁ%ﬂ/@fﬁffgﬁ



Combustion Impacts on Slagging

JRIEXS 5 1B B3 R

e Slagging is due to both poor burner performance and poor secondary
air distribution to the burners. \#A%E M BE R 457 H T PAKE A8 1 e AN
G R0 IR ) 73 A AN 38 o

e Highly reducing regions from carbon in fly ash and low O, yield low
melting ash on furnace tubes. 5% 8 5 P 55 -5 2R A% 15 KT

o Liquid surface of ash captures impacting fly ash. Viscosity of deposit
IS high enough that it remains in place and does not flow freely from

surface. KRG P st 45 45 v el

e For highly slagging coal: advanced low NOx burner must minimize
the length of the fuel rich core, while attaining minimum NOX.
(Burner must not only combust carbon, but also oxidize iron
within flame). ¥ 7G84, BhEa BT IREF K, TR FHEX
o, FHHFERESMY.



Slagging Mechanism for Chinese Coals

iy R

\\\ COZ V\ S

Low O, atmosphere
along hopper

3 IZOX

Included minerals

O

Excluded FeCOg4
(2 x density)

Molten, C rich
fly ash (local burning)

Delayed
Combustion

Burner Zone

Molten slag layer
Fe,SiAl,O,

Tp ~ 1100%C

1. Molten fly ash is transported to the hopper surface
AL B KK TTAR B /KA BE SR THT

2. Low O, along hopper maintains ash in molten state
J s PRI U DX A 2 A A Rl IR 2



Poor Burner Performance and Slagging

FIR R ARG 1 T e 454

o First generation LNB: Delayed combustion flame and very
rich core transports fly ash high in unburned carbon and
partially oxidized iron to tube surfaces. B H#{E R E MDA
PR K FER IR KNG, BT HERMERRE WKERE
m, RATEEMN, TIRBDKEEE B,

e Poor secondary air mixing further delays combustion
promoting carbon in ash impingement on hopper slopes.

ARG AN SRR R R S G N, BTN R 45

e Poor secondary air balance worsens burner performance.
AR NI ATAN B S SE R I R
» Mixing of secondary air with coal stream
» Reducing regions in hopper slope




DVANCED

ADVAN @ .
BURNERNEE) ABT’s Solution to Slagging ABTHIfE R T &

IMPROVE COMBUSTION PERFORMANCE: 2 3% BRI E fE

o Install ABT fuel injectors and modify existing register by
installing ABT’s inner air damper and fixed swirler. ;5 1) £

A '

o Add coal line balance valves to improve fuel distribution
between burners.Efy 117258 &

o Improve secondary air distribution to the burners with
modifications to the windboxes and secondary air ducts.

PR IRl




DV{%NCE{%@ ABT’s Solution to Slagging

NOLOGIES W2 (cont’d)

RESULTS: &%

Improved control of air/coal distribution and mixing XU 12
SIS

Stable flames in throatz &5 ta € 1) K44 o

Early combustion = reduced NOx, UBC and slaggingfii®
MUK BEIREEY, RIMRIR S5

Close or minimize use of OFA ports to further aid slag
control by raising furnace stoichiometry /< & A% B < 4144

P



NOx Reduction
Zone

BEMWIE R X 55

Bright Stable Flame for Bituminous Coal
without Extended Rich Core Region

et e IR K, ANFFE KRR & 5 X5



Reduced Slagging with ABT Improved Combustion
Performance BRI S IHBR 45

O, atmosphere S B
along hopper N

\ IZOX

\ABT intense |ncluded minerals
staple flame
AN

St

Excluded FeCO4

Dry, low C fly ash
(no local burning)

Q

Burner Zone
Q Fe,O4

Dry slag layer:

Fe,03 T = 1566°C

Fe,SiAlLO, T, >1400°C

1. Dry fly ash is transported to the hopper surface
2. O, along hopper maintains ash in dry state



ADVANCED €20 ABT Retrofi_ts of Boi!ers Firi‘ng Sl‘agging Coals:
TECHNOLOGIES Boiler Datagi & HlAH X K SuE T H
Station Harrison Homer City Owensboro
Capacity, MW 3 x 660 2 X 660 1 x 300
Steam conditions Supercritical  Supercritical  Controlled Circ.
Base burner FW (CF/SF) FW (CF/SF) CE/CCOFA
No. Burners 24 opposed o | opposed 20 Corner

(6 rows of 4) (6 rows of 4)
Units converted All 3 No.1- 24 1

No. 2 — 12/24



ADVANCED €72 ABT Retrofits of Boilers Firing Slagging Coals:
TECHNOLOGIES a2/ Slagging DatagsEAH K5 51T

Station Harrison Owensboro Homer City

Fuel E. bit Midwest bit E. bit

Fuel S content, % 35-14 >4 2

Fuel slagging Index High High Moderate

Ash Fe, O, content, % 23.6 20 — 25 15-20

Slagging Regions
Pre-retrofit Side/Eyebrows Furnace Side/Eyebrows
Post-retrofit Minimal Minimal Minimal



Case Study 1 TR ZE W #r1

SIMUL

SLAGGING ON A 290 MW -
1E29 )7 T BLVY AR BER LA [F] ) PR U e AL A A 45 v

ANEOUSLY REDL

iIVAEE

CING NOx AND
-FIRED BOILER



S

Elmer Smith Unit 2323 s 32385 2 EHL4

o Fuel: B} Severely slagging
midwestern coaldlfF & & 2
ZEVE 1) H P M

o Boiler Information: 4w} i & 290 MW

Single furnace
Four burner levels

CCOFA
e Requirements: i 25K
» NOX guarantee: 0.25 Ib/10° Btu
» CO: <100 ppm
» LOI: <Baseline

>

A\

Slagging: Reduced



ABT Workscope at OMU March 2004
HBUE YO[B

*16 New burnersBUE o Bl B FHEE N MRS
*SOFA system (one level only) AR RN R St
*Anti-corrosion system PR EHAEE RS
Fuel balancing system &P R4




ADVANCED £
%&&%&5@ Opti-Flow Fuel Injector for OMU
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OMU Post-Retrofit Results}
18 Ja R 45 BB

IR e P L

All emissions guarantees easily met & HEBUFIE(E
%Y i
» NOx 50% Reduction RAMADIFELS 0%

» C0<100ppm
» LOIUBC, Less than 1% Increased. ®H{EF 1 %

Severe slagging eliminated /R 45 7] i
Fuel and secondary air flows balanced XU 2~F

Running at 2% O, LA R IZERE & FiEefT, I=_EH4
&

S
N
i




NOx Emissions vs Load:
Baseline and Post-Retrofit&EALHERON H

NO, [Ib/MMBtu’

0.5 6.0
.
_ 1 5.0
) Baseline NO,
0.4
- 4.0
0.3
Sy, 1-'3.0
NO, Guarantee 307 Z /A ik |
: IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII :.--.i-A. IIIIIIIII
:—— 4 A
- Post-Retrofit NO, m
0.2 - ‘ ‘ ; ‘ : ‘ ‘ ; ‘ ‘ : ‘ 2.0
150 200 250 300

Load [MW]



NOx Emissions OFA Flow at Full Load
WS R4 T R BB A HEUE

o o
N N
()} [e'e)
//

NO, [Ib/MMBtu’

©
N
N
>
| 2

\ 283 #Z7H/ LK

Design SOFA
Flow

0.22

0.20 ' ‘
250 300 350 400 450
OFA Flow [kIb/hr]



CO Emissions vs. Boiler Load
Baseline and Post-Retrofit—&/LTFHER L

120

¢ Post-Retrofit
m Baseline

H
o
o
2

o
o
*

N
o

N
o

CO [ppm corrected to 3% O2
(e}
o

o
v

150 200 250 300
Load [MW]



OMU Fly Ash Unburned Carbon
SURNERE R

14

1.32

E Baseline
M Post-Retrofit

5.
N

098 097

[N

LOI [%]
o o
[e)] 0]

o
I

o
N

o
|

150 225 285
Load [MW]



OMU Slagging Coal Analysis

K Ph GBI AT
Sulfur, wt% 4.4
Ash, wt% 21.3
SiO, 40.6
Al,O, 17.2
Fe,O, 21.3
CaO 6.7
MgO 0.9
K,O 1.9

Slagging Index Severe



apvancipgd  OMU Coal Ash Fusion Temperatures
e R IR AR

TECHNOLOGIES

1400

1370

EReducing 1350
B Oxidizing
1300

1300

1200 ¢

[EnY
[EnN
o
o

1000 -

Ash Fusion Temperature [C]

900 ¢

800 -

Initial Soft. Hemi. Final



Case 1 Summary TREMNFHEHI1 B4

e Novel low NOx combustion system for corner-firing
Implemented by ABT with following constraints:

»
»

High heat release furnace i 28R G fif 1) 41 it
High sulfur, severe slagging coal =i [ 5 45 i 1

e Post Retrofit Results:

»

»

»
»

NOx emissions guarantee made at 50 to 100% MCR. Full load

Nc;)é less than 0.23 Ib/108 Btu (i 171 far &AL MK T 2832 5/ AL
JiKD .

CO emissions less than 100 ppm over the load range. B L
FCO /M 1-100PPM

Fly ash LOI less than 1% ¥ /k& k& /N T1%

Severe furnace slagging practically eliminated} Jf& ™ 5 45 £ 14 )i

27N



Case Study 2 T FEZE B #r2

FIRING 100% PETCOKE IN LNB'’s
AT ST. JOHNS RIVER POWER PARK
FEJEAH) IABTR B A AR e v 58 100%IR
5 R A AR




St Johns Firing Configuration
BGE R I R S5 AT B

< «28 OEM Dual Register Low NOx Burners
28 XU KU — AUR R A PR 2

7 Rows '7 Vel’tlca| M”IS
| 22" O.D. Coal Pipes

C .-+
F

I I I I |
|
=V
)

Normal operation with D-Mill out of service
and SA registers open for simulated OFA




~St. Johns 1 and 2: 670 MW Opposed-Fired=
) AI152567 /1 T BLETJE X rhar i s i/ A

L JER Hard to burn 20% petcoke/
80% Colombian coal blend

Requirements: s 5 sk

» NOX guarantee: 0.30 Ib/10° Btu (Current limit is 0.5)
» CO: <200 ppm

» LOI: <Baseline

» Flame stability: Improved turndown

Combustion Modifications: & 74 28 low NOx fuel injectors”

OFA system

* Existing dual registers re-used with modifications

Installation Completed: 5¢ % ] Unit 2 — March 2004
Unit 1 — March 2005




Fuel Properties #4047

o Petroleum coke hard to ignite due to low volatile content

(<10%) 4 &AMk T-10% )4 AR XEA K o

e Colombian coal hard to burn out due to inert carbon
material S LW JH K BE 45w e

o Both fuels relatively high in N content PR EAREHKI R A L
e, mHZAETRERT, METIERNE .

« Both fuels relatively hard to grind (HGI <50) % RSk} # B,
MIEAL, RIRP AR AR ]




Coke Coal 20/80 Blend
Proximate Analysis (wt%, ar)
Fixed Carbon 83.92 47.60 54.87
Volatile Matter 8.50 33.40
Ash 0.52 7.40 6.02
Moisture 7.06 11.60 10.69
Ultimate Analysis (wt%, ar)
Carbon 82.22 66.54 69.67
Hydrogen 3.35 4.50 4.28
Oxygen 0.00 7.99 6.40
Nitrogen 1.71 1.32
Sulfur 5.14 0.65 1.54
HHYV, Btu/lb 14,200 11,800 12,280

Fuel Blend Analyses#EHE &P

ANl

28.42 1.93 FC/VM

1.40 1.14 Ib/1068



St. Johns Unit 2 Pre-Retrofit Conditions
MGG RTE O

Normal Operation with D-Mill Out of Service

NOX, Ib/108 Btu 0.46 E AN 566573/ 37 7K
CO, ppm >500 —%fbhx = T-500PPM
LOI, % 30 — 40 ®IK B = 30%2140%

e SA maldistribution: Very high air flow to D-Mill row

ZIRRGATAYY, DERNED K
e Turndown: Limited to 30% with one mill out of service
IR AR RE ) 22, AN B LB P 21 70% 1) 7 i o
e Sidewall corrosion: Localized reducing conditions{il| 5% i, 5 ™ 5
e Slagging: Upper furnace slag falls damaged hopper4; ™ &, ik
K3}



Conditions for Minimum NOx/CO/LOI
5] i} R R E AL FICO, R IRIZ 3% 1K) 544

1. Minimize burner-to-burner stoichiometry imbalance by:

» Minimizing imbalances between coal pipes
» Equalizing secondary air distribution to burners

il UK A1
2. Maintain good coal fineness for the specific fuel blend & &FLT 1 EE#
S '

3. Prevent coal roping leaving the burner nozzle 75 B Ek 74 He 28 H
Fr A A%, RISl %

2. Burner must attain a stable, bright flame commencing in the throat.
PRI AR HE I KA AT R R, i IS, RSE R MR I K



-~ LOW NOXx Fuel Injector Scope of Supply
= ABTHUE VL.

o “Plug-in” Fuel Injector assembly with existing register

used REJRBEXNANES, BHEE R B
« New secondary air flow dividers 3 N &k — % A5 EHi

o Existing coal feed scrolls modified to include ABT's de-
spin assembly ‘i3 ABTYH g B 1 7 o







Results Summary with Fuel Blend

DUEL R

e NOXx reduced to 0.3 Ib/10° Btu with top mill out of
service Il ZMAKE A58 I A ALY A 3692 v/ )T K

e CO emissions less than 100 ppm CO{ik1100PPM

e LOIl reduced by 50%. LOI still relatively high ~20%.
RIRIR WA T 50%, (HAIER =ik 20%.



o St. Johns Unit 2 NOx Emissions:
%g&%g&@ Pre-Retrofit vs. Post-Retrofit for Fuel Blend g5 A MK
BB

0.8

O Pre-Retrofit

B Post-Retrofit

0.6

NO, [Ib/10° Btu]
o
N

0.2 +

B D E
Mill Out of Service



St. Johns Unit 2 Firing Configuration:
Separate Fuel Firing#ke 7 N 2Zs, B a e

e 100% petcoke fired with C-row (second from bottom)
burners on front wall ZEFi 5% 52 T [ [ C R R e p
100% ) A1 I £E,

e Remaining burners firing 100% Colombian coal At
JR I A e RS LT AR

o Fuel flow to mills adjusted to ~18% petcoke input on
a weight basis K& fis N AR E18% A MEE &

g A




Separate Fuel Firing Results Summary

R ARG R

o NOx only slighly higher than fuel blend. OFA reduced as a
precaution and burners settings not optimized. &% WA i E, W]
e HH T AR AR oA At A R SR A

e CO emissions less than 50 ppm CO/)» J-50ppm
e Fly ash LOI from 18 to 25% to 12 to 15%, KK Bk it — 3 A%

e Stable flames in throat for petcoke even with above row of burners
out of service 1 0 0 %A AERKIaFe € EmiliE K, BIMEwA L
AR Be s B SCRF

e Improvement in flue gas scrubber operation due to less fluctuation in
flue gas SO, concentrationlii i 2 B 13 115 A B E -



Petcoke and Colombian Coal Flames

A AR AT RS P AR R K a5 EE

100% Colombian Coal



o9 3>

cyaration of SO, Content Due to Fuel Blending

ORNER@2
SEolog: fifme Bt Nso2 %k

Sl »
N
N, =

7

v

=
N
o
o

[
o
o
o

Flue Gas SO, [ppm]
R
3

——Fuel Blend
-=— Separate Firing

900

800 ; ; ; ‘ ‘ ‘ ‘ ‘ ‘ ‘ |
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00




ﬁﬂVﬁﬁC&ﬁ@ St. Johns Unit 2 LOI:
>/ Fuel Blend vs Separate Firing AR R B EE T2

TECHNOLOGIES

40

35 1

30 -

25 A

20

Fly Ash LOI [%)]

15

10

Pre-Retrofit Fuel Blend Post-Retrofit Fuel Blend Post-Retrofit Separate Firing



Summary for Case Study 2
LREZE B o0 T 2.5 4

Retrofit of ABT low NOx combustion system reduced NOx to 0.3
Ib/108 Btu when firing fuel blend with top mill out of serviceriit 5 4%

AT E R =ia i o 3 6 9 258 / K

CO reduced from 300 - 500 ppm to less than 100 ppm while firing fuel
blend and separate fuels. 3L HE L COFKR] 1 0 0
PPMLL K -

LOI reduced from 35 to 40% to 18 to 25% range when firing fuel
blend. Reduced to 12 to 15% when fuel fired separately due to better

mill fineness, 43keie B8 41 FE 15 21 5, IJHﬁI%W‘JﬁRﬁMEEﬁF
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Firing fuels separately results in better scrubber operation due to less
fluctuations in 802 concentration. HT7rke, SO, thEtEE, BF T
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ABT provides engineering for complete combustion system from the
mills to the furnace: coal line balancing, windbox air distribution,
burners, OFA and furnace sidewall anti-corrosion.

KR SR, w3 B g IR A 5. ABT Opti-Flow™
low NOXx burner has flexibility to burn difficult fuels including lignite
and petroleum coke blends

A M19974F 1 H & 2 — &84 Lok, Advanced Burner
Technologies T/ 4711200 /7 T FLMLAL A= A b F2228% T Opti-
Flow™ fi. NOx #4%¢ %4t ABT has supplied low NOx combustion
equipment with proven results in over 12,000 MW of boiler capacity



ADVA D
BURNERREZ Summary (Continued) J& 45 (45)

» ABT A EHRHEEERRERGMRTTEABT Can Supply the
Most Modern Combustion System for Chinese Power
Industry.

» AP R GE, QU RFEGE, SR AR P4
TN BT ZH, AR PR, THURBE A AR R St ABT
Utilizes a System’s Approach to Develop the Whole Combustion
System.

— K REIZUREE K IR FRAL A E ALY NOx control from Intensive

Combustion

— [ERCOFARMIR R UBC,IHEERK 12 BEMT T I CO, iR BB &
Combustion Efficiency Improvement, Elimination of CO along
Furnace Sidewalls

— EH B4 Slagging Control

— WE kB E AL AT fRR Combustion Stability Improvement
— R SR B KA BE SR B vl Corrosion Control

— AR B Coal Pipe Balance



