
BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 
OF THE STATE OF ILLINOIS 

MIDWEST GENERATION, LLC 
Low NOx Over-fire Air System for Joliet 
Station No.9, Unit No. 6, Boiler No. 5 

PROPERTY IDENTIFICATION NUMBER 
07-29-1 00-001-9002 or portion thereof 

) 
) 
) 
) 
) 
) 
) 
) 

PCB 14-
(Tax Certification- Air) 

NOTICE 

TO: [Electronic filing] 
John Therriault, Clerk 
Illinois Pollution Control Board 
State of Illinois Center 

[Service by mail] 
Fred McCluskey 
Midwest Generation, LLC 

100 W. Randolph Street, Suite 11-500 
Chicago, Illinois 60601 

440 South LaSalle Street, Suite 3500 
Chicago, Illinois 60605 

[Service by mail] 
Steve Santarelli 
Illinois Department of Revenue 
101 West Jefferson 
P.O. Box 19033 
Springfield, Illinois 62794 

PLEASE TAKE NOTICE that I have today electronically filed with the Office of the 
Pollution Control Board the APPEARANCE and RECOMMENDATION of the Illinois 
Environmental Protection Agency, a paper copy of which is herewith served upon the applicant 
and a representative of the Illinois Department of Revenue. 

Date: December 6, 2013 

Respectfully submitted by, 

Is/ @V66 8t£' ii?£zl(ma 11 

Robb H. Layman 
Assistant Counsel 

y 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 
Telephone: (217) 524-9137 
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 
OF THE STATE OF ILLINOIS 

MIDWEST GENERATION, LLC 
Low NOx Over-fire Air System for Joliet 
Station No. 9, Unit No. 6, Boiler No. 5 

PROPERTY IDENTIFICATION NUMBER 
07-29-100-001-9002 or portion thereof 

) 
) 
) 
) 
) 
) 
) 
) 

PCB 14-
(Tax Certification - Air) 

APPEARANCE 

I hereby file my Appearance in this proceeding on behalf of the Illinois Environmental 

Protection Agency. 

Respectfully submitted by, 

Is/ @1~66 9'/.'§l;wmml 
J 

Robb H. Layman 
Assistant Counsel 

Date: December 6, 2013 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 
Telephone: (217) 524-9137 
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 
OF THE STATE OF ILLINOIS 

MIDWEST GENERATION, LLC 
Low NOx Over-fire Air System for Joliet 
Station No. 9, Unit No. 6, Boiler No. 5 

PCB 14-

) 
) 
) 
) 
) 
) 
) 
) 

(Tax Certification- Air) 

PROPERTY IDENTIFICATION NUMBER 
07-29-100-001-9002 or portion thereof 

RECOMMENDATION 

NOW COMES the ILLINOIS ENVIRONMENTAL PROTECTION AGENCY ("Illinois 

EPA"), through its attorneys, and pursuant to 35 Ill. Adm. Code 125.204 of the ILLINOIS 

POLLUTION CONTROL BOARD'S ("Board") procedural regulations, files the Illinois EPA's 

Recommendation in the above-referenced request for tax certification of pollution control 

facilities. The Illinois EPA recommends issuance of a tax certification covering the subject 

matter of the request. In support thereof, the Illinois EPA states as follows: 

I. On or about April25, 2008, the Illinois EPA received an application and 

supporting information from MIDWEST GENERATION, LLC, ("Midwest Gen") concerning 

the proposed tax certification of certain air emission sources and/or equipment located at its 

Joliet generating station in Will County, Illinois. A copy of the application is attached hereto. 

[Exhibit A]. Following a belated discovery that the application had been misplaced, the Illinois 

EPA's undersigned attorney sought and obtained verbal confirmation from Midwest Gen 

concerning the continuing need for certification of the subject sources and/or equipment on 

December 6, 2013. 
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2. The applicant's principal business address is as follows: 

Midwest Generation 
440 South LaSalle Street, Suite 3500 
Chicago, Illinois 60605 

3. The facility address is as follows: 

Midwest Generation 
Joliet Station No. 9 
1601 Patterson Road 
Joliet, Illinois 60436 

4. The subject matter of this request consists of a Low Nitrous Oxide (NOx) Over-

fire Air System, which was constructed and installed by Midwest Gen on Unit No. 6, Boiler No. 

5 of the Joliet Station No.9. This type of process modification, as generally recognized in the 

field of air pollution control technology, is not an inherent component of conventional boilers 

and provides a discrete, enhanced abatement ofNOx emissions. As described in the application, 

the system assures that "a portion of the total combustion air is diverted away from the main 

combustion zone in the cyclone combustors, and introduced into the furnace above the cyclone 

burners." See, Exhibit A, page 1 at Section D. In doing so, the system is "essential for 

completing the combustion process," thus ensuring that the combustion in the boiler is efficient, 

and also a "staging teclmique for controlling NOx formed in the main combustion zone." I d. The 

application states that the system "suppresses the conversion of both fuel, and to some extent, 

atmospheric nitrogen to NO," and consequently acts to prevent or reduce NOx emissions that 

would otherwise be emitted from the boiler. I d. 

5. Section 11-10 of the Property Tax Code, 35 ILCS 200/11-10 (2002), defines 

"pollution control facilities" as: 

"any system, method, construction, device or appliance appurtenant thereto, or 
any portion of any building or equipment, that is designed, constructed, installed 
or operated for the primary purpose of: (a) eliminating, preventing, or reducing air 
or water pollution ... or (b) treating, pretreating, modifying or disposing of any 
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potential solid, liquid, gaseous pollutant which if released without treatment, 
pretreatment, modification or disposal might be harmful, detrimental or offensive 
to human, plant or animal life, or to property." 

6. Pollution control facilities are entitled to preferential tax treatment, as provided by 

35 ILCS 200/11-5 (2002). 

7. Based on information in the application and the primarypnrpose of the Low NOx 

Over-fire Air System to prevent or reduce air pollution, it is the Illinois EPA's engineering 

judgment that the system and related appurtenances may be considered as "pollution control 

facilities" in accordance with the statutory defmition and consistent with the Board's regulations 

at 35 Ill. Adm. Code 125.200. [Exhibit B]. 

8. Because information in the application demonstrates that the Low NOx Over-fire 

Air System satisfY the aforementioned statutory and regulatory criteria, the Illinois EPA 

recommends that the Board issue the applicant's requested tax certification. 

DATED: December 6, 2013 

Respectfully submitted by, 

Is/ ~7.!56 !J"£'flt:u;ma11 
Robb H. Layman 
Assistant Counsel 

? 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 
Telephone: (217) 524-9137 
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CERTIFICATE OF SERVICE 

I hereby certify that on the 6tl' day of December, 2013, I electronically filed the following 

instruments entitled NOTICE, APPEARANCE and RECOMMENDATION with: 

J olm Therrianlt, Clerk 
Illinois Pollution Control Board 
I 00 West Rando !ph Street 
Suite 11-500 
Chicago, Illinois 60601 

and, further, that I did send a true and correct paper copy of the same foregoing instruments, by 

First Class Mail with postage thereon fully paid and deposited into the possession of the United 

States Postal Service, to: 

Steve Santarelli 
Illinois Department of Revenue 
101 West Jefferson 
P.O. Box 19033 
Springfield, Illinois 62794 

Fred McCluskey 
Midwest Generation 
440 South LaSalle Street, Suite 3500 
Chicago, Illinois 60605 

Robb H. Layman 
Assistant Counsel 
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APPLICATION CERTIFICATION (PROPERTY TAX TREATMENT) 
POLLUTION CONTROL FACILITY 

AIR 0 WATER D 
!voluntary. However. fa ilure to comnly could p rcvcn 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY ~ur ~ication fronl bcino processed or colild resul 

P. 0. Box 19276, Springfield, IL 62794-9276 n denial of your application for ccrtificationl. 

FOR AGENCY USE 

Date Received Certification No. Date 

Company Name Midwest Generation, LLC -Joliet Station #9 (Unit 6 Boiler 5) 

Person Authorized to Receive Certification Person to Contact for Additional Details 
Fred McCluskey Jeff Bard 

Street Address Street Address 
440 South LaSalle Street Suite 3500 same 

Municipality, State & Zip Code Municipality, State & Zip Code ~E:c~:: 
Chicago, IL 60605 same SiAl£ OF f~~IE:O 
Telephone Number 312-583-6000 Telephone Number same APP n 

- · ·>:V tS 

~ o tUUB Location of Facility 
Quarter Section Township Range Municipality Env-&lij)i~ 

Joliet s, rotecti fJREAu o~ _.on Agency ., 
Street Address County Book Number 
1601 Patterson Road, Joliet, IL 60436 Will 

Property Identification Number Parcel Number 
07-29-100-001-9002 

Nature of Operations Conducted at the Above Location- Joliet Station #9 (Unit 6 Boiler 5) 
Generation of Electricity from a coal fired power plant 

Water Pollution Control Construction Permit No. Date Issued 

NPDES Permit No. Date Issued I Expiration Date 

Air Pollution Control Construction Permit No. Date Issued May 31, 2000 
00040073 

Air Pollution Control Operating Permit No. Date Issued June 27, 2001 
73030837 

Describe Unit Process 
A steam electric boiler converts the chemical energy in the fuel coal into thermal energy that is used by a steam turbine. To achieve this two 
fundamental processes are necessary: combustion of the coal by mixing with oxygen, and the transfer of the thermal energy from the resulting 
combustion gases to the working fluids of water and steam. The device that converts mechanical energy into electrical energy is the generator. 
To handle the coal delivered to the plant a coal handling system that processes the coal is part of the operation for transfer and storage. 

Materials Used in Process 

Coal 

Describe Pollution Abatement Control Facility- Low NOx Over-Fire Air System 
The boiler has been equipped with an over-fire air system to control NOx emissions Over-fire air (OFA) is an effective staging technique for 
controlling NOx formed in the main combustion zone. Utilizing OFA, a portion of the total combustion air is diverted away from the main 
combustion zone in the cyclone combustors, and introduced into the furnace above the cyclone burners. This suppresses the conversion of both 
fuel, and to some extent, atmospheric nitrogen to NO. Good mixing of the OFA into the furnace is essential for completing the combustion 
process. 

~ • -
£~A;t,+ -

A 
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(1) Nature of Contaminants or Pollutants 

Material Retained, Captured or Recovered 

(/) Contaminant or Pollutant DESCRIPTION DISPOSAL OR USE 
1-z 

Nitrogen Oxides (NOx) <( 
z Nitrogen Oxides (NOx) NOx emissions are reduced 

~ 
<( 
1-

>-Z 
!:::0 
_j() 

0 
<( 
u_ 
_J 

(2) Points of Waste Water Discharge 0 
wO::: 
u~ Q)o 

(/)() 

z Plans and Specifications Attached Yes No X 
0 
i=<( (3) Are contaminants (or residues) collected by the control facility? Yes No X ::ll-
_J<( 
_Jo 

(4) Date installation completed: December 8, 2000 a:~ Status of installation on date of application: Complete 

i= (5) a. FAIR CASH VALUE IF CONSIDERED REAL PROPERTY: $3,534,279 z 
::l 
0 b. NET SALVAGE VALUE IF CONSIDERED REAL PROPERTY: $ () 
() 
<( c. PRODUCTIVE GROSS ANNUAL INCOME OF CONTROL FACILITY: $ 

d. PRODUCTIVE NET ANNUAL INCOME OF CONTROL FACILITY: $ 

e. PERCENTAGE CONTROL FACILITY BEARS TO WHOLE FACILITY VALUE: %0.3% 

The following information is submitted in accordance with the Illinois Property Tax code, as amended, and to the best 
w of my knowledge, is true and correct. The facil ities claimed herein are "pollution control facilities" as defined in 
0::: Section 11-10 of the Illinois Property Tax Code. LL::l 

· I-

/1~/7 
Fred McCluskey 0<( 

~ 
a>z Vice President, Technical Services C/)C> 

ii) 

~FIC1'fure 
~ 

/) Title 

t../ 
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ABSTRACT . . . . . ·. ·. . . 
UnitedJifufTjinating and ABB C-E SeNices, Inc. report the 

r· 
i_. .. 
{~ 

first commercial retrofit installation and perfoi-mance · . . 
"t-~ results from a TFS2QQQTMf! firing system .. Pre-retrofii . ' 
·l: : and post-retrofit field trials were conducted to evaluate . 

· the impact of the retrofit design. on the boiler emissions 
and thermal performance. During testing. the retrofitted 
390-MWe utility boile( demonstrated NOx emissions on 
tne order of 0.25 lb/1 o6 Btu. vvhile firing Eastern bltumio · 
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nous coal over the entire load range, without increase in 
unburned carbon (UB9J. \potential rninimurn NOx · 
emis_sion.level of 0.16 lb/iO Btu was achieved in para-
metnc testiRg: The effects of the retrofit on boiler emis­
sions, thermal Pl9rformance and operating experience 
are reported. ' 

INTRODUCTION 
United Illuminating (UI) provides electricity to south-cen­
tral Connecticut. In 1984, the electricity produced in the 
Ul system came from an energy mix that was 94% fuel 
oil and 6% nuclear. To diversify its fuel base. in that year 
Ul reconverted the Bridgeport Harbor Station Unit 3 
(Figure 1) for coal firing. By 1985, the contribution of oil 
to Ul's energy mix was reduced to 53%; nuclear was 9%, 
and coal hap provided 37%. Continuing with its strategy 
of utilizing diverse fuels, Ul shifted its energy mix to 1% 
natural gas, 5% hydro, 8%-trash-to-energy, 17% oil, 35 
%nuclear, and 34% coal by 1992.1 

The city of Bridgeport is located in a ,;Severe" ozone. 
nonattainment area under the 1990 Clean .. Air. Act 
Amendments (CAAA) Title I. Bridgeport Harbor Station 
Unit 3 (BHS Unit 3) is a Phase 11 unit under CAAA · 
Title IV:· The Siate.of Connecticut's F)easdnabl.y 
Achievable Control Tec~nology (RACT) NOx limitalion is 
0.38 lb/1 o6 Btu for tangential coal-fired boilers. With Ul's 
fuel strategy in place, 'the utility decided to retrofii'BHS 
Unit 3, tis only coal-burning unit, wttll an aggressiye low 
N()x firing system. · .> · . · ' ' . ·. . . ~ . 

ABB C,!= Swvices invited Ul to participate· i~ a research . 
. and development project (11 which BHS Unit 3 would. 
seNe as the first comm~rcial field demonsiration of ·· · , 
TF.$_2000'MR technology •. Similar technology had · , , 
prevtously demonstrated ultra-low NOx emissions at the · 

· laboratory scale, 2 ·. · . · : .. · · 
. ·' . . . 

UNIT DESCRIPTION . 
B~-JS U~it s,is a Combustion Engineering, Inc., Controlled . 
Ctrculatton® steam generator with radiant reheat cycle · 
and a pressurized furnace (Figure 2). It was designed in 

1 

Figure 1: United llluminatirlg's Bridgeport Harbor Station 

196,5 and commissioned in 1968. The steam generator 
is rated at 2, '700,000 lb/hr primary steam flow at maxi­
mum continuous rating (MCR)·, with a co.rresponding · 
reheat flow of 2,387,000 lb/hr. The MCR design super­
heat and reheat outlet steam temperatures are 1 005 F. 
Operating pressure at the superheater outlet is 
2629 psig. 

-

Nominally rated at 390 MWe, the unit was equipped with 
a Tilting Tangential Firing System fodirir.g pulverized 
coal from five elevations and oil from four elevations, 
During the reconversion to coal firing in 198( clo'se-cou· 

· pled overfire ·air was added. BHS Unit 3 operates with 
Easiern U.S. bituminous coals from sources in · 
Kentucl1y. The coal composition is relatively uniform, 
with a low sulfur content and low slagging/fouling poten­
tial·. Table 1 shows a typical coal analysis for 8HS 
UnitS. 
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Moisture.· 

Vol~tile Matter 
Fixed Carbon 
Ash 

Nitrogen 
Sulfur· 

FCNM· 
HHV (Btu/lb) . . . . 

1.92 
.13,400 

45 

Table 1: · 'ryp!oal Coal Analysis 

. . 
had no history of significant slag­
ging or fouling, and no history of 
pressure part failunils'related to 
the coal properties. 

TFS 2000™R SYSTEM 
DESIGN .. 
The TFS 2DOO™R System at 
BHS Unit 3 is an integrated retro­
fit design based op the successful 
laboratory development of 
Combustion Engineering, Inc.'s 
{ABB C-E) TFS 20QQTM system 
for new boiler.S.2 The challenge 
is to provide the most aggressive 
control of NOx emissions possible 
wilhin the constraints of a fixed 
furnace geometry, without intra-

(-,. ducing any radical or negative 
, .' •• .1.' departures from either design or 
• · 1 operating praCtices. ·'Previous 

' · ~ ' research and development efforts 
" :.· . , suggested that !hE! laboratory .. 

:--,---.,.-.,.-~7-LLL,-.l.....I./_ results for absolute NOx emis-·. 
·. sions, and trends. for carbon 

.Fi~ure 2: Brideport Harb9r Station Unit 3, Pre-Retrofit 
Side Elevation ' . · · · · . · . ·. · · 

,. ' 

BHS Unii 3 is typically operaied on auto~atic i~ad dis·. 
patch, generating steam at MCR on weekdays and at 
contmlload cir lower 'on nights and 1J11eel<ends. Pre-retro­
fit NOl< !Jmissions under normal operating conditions 
were in the range of 0.55·0.60 lb NOlc/10-6 Btu. The unit 

2 

· ·monoxide. and unburn!Jd carbon, 
were consistent with a utility · .. . 

. · . · boiler. 3 Therefore, the next step 
in the. coinmercialization of the TFS 20001MR tecilnolo· 

· gy. was a field d~monstration on a large utility boiler; 
. . . ~ . . . . 

The b·a.sic design'philosop.hy of the·TFS 2000™R firing 
.system. Is based on the integration of four major princi· 
pies:.-· · · · · · · · ·· · 

1. Firing zone stoichiometry control 
:, 2. Pulverized coal fineness control 

3. Initial combustion process control 
4. Concentric firing 
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Figure~:. Schematic Diagram of a TFS 2000R Fil'ing System 

[.] Laboratory testing has indicated that there is an optimum 
L main firing zone stoichiometry for minimizing NOx emis­

sions. 2 · However, achieving this level of stoichiometry · 
r; ··can resuit in high levels of CO and UBC. The TFS · d . ;20QQTMR system (F.igure 3) conirolp the process of NOx 

·· · forrria.tion and destruction in distinct regions of the fur-.· 

[.
·.; .m:ice: by."staging" ti)e·introduction of air.throi.Jgh flame .. 

r , · attaciJmeni coal nozzle tips and multiple levels of sepa­
u rated overfire air (SOFA) and close,coupled overfire air · 

· · (CCOFA). The TFS.2DOQTMR system thereby optimizes 
q '. t11e entire stciiql1iometry history of the . .coal particl~s. to 

. b minimize. NOx emissions.~· · 

. g;' .. Pulverized coal fineness is controlled by ~se of a· · t1:.. 'oynamicTM classifier. The'rotatlng.classifierva~es.more 
'' · . · effectively prevent larger coal particles from exiting the 

pulverizer, and this.helps decrease the USC levels in the 
. fi flyasl). Finer coal partiqles can ·also enhance fuel-bound. . 
U ' :. nitrogen conv,ersion ·and its subsequent reduction to : . · · 

molecular nitrogen' under staged firing conditions by 
~. ..allowing rapid igniiioh near th.e coal nozz.le tip, · 

Flame attachment coal nozzle tips are incorporated in 
the TFS 200QTMR system design to provide early fuel 

~ 
3 

. Close-Coupled .. 
overfire Air· · · 

. CFSTM Air 
Nozzle Tips 

Flame Attachment 
Coal Nozzle Tips 

devolatilization within an oxygen-deficient zone. With 
conventional firing systems, coal is devolatilized in an 
oxygen-rich environment, and the fuel nitrogen released 
can readily ~eact with the. available oxygen to..form nitro· 
gen oxide compounds. With the flame attachment coal 
nozzle tip, rapid co;;~! devolatilization is accomplished by 
establishing a flame front near the e11it of the tip. The : 
coal nozzle tip.design is based on existing flame ch(:lrac." 
teristics, coal constituents, ;md fuel .li11e transport condi· 
lions. Besides the NOx emissions control benefits, ... 
'establishing coal ignition early in the combustion pi·ocess 
·improves flame stability and minimizes increases in · 
unburned coal levels. · · · . . . . 
ABB's patented CFSTMconcentric firing. system air .. 
nozzle tips ·direct some of the secondary air in the main 
firing zcihe away from the fuel streams. Offsetting the air 
'decreases !he J.ocal firing zone stoichiometry during the 
initial combusiion stages.' · · · 
: . . . 

Concentric .. firi~g· also creates an oxidizing environment 
near the furnace waterwalls in and above the main firing 
zoii'e.' This reduces ash deposition quantity and tenacity. 
Increased oxygen levels along the waterwalls also 
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decreases tlie potential for ixirrdi!if:!i7. especially with ... 

· coals having high concenfrations'ofsulfur, iron." or alkali 
metals.· · · · · · · .. ·" ·• 

. . . 

·<' 
· .. ,. •' 

The specific equipme·nt components sele.;;ted to achieve .. 
· these ~leiTJents of combustion· will vary for different r~tro­

fit installations, depending on the design and mainte~ .. 
nance condition of the ·installed equipment, arid on the . 

§
.SOF~ • 

SOFA .. 

SOFA 

constructability constraints at. t!w ~ite. · · 
. : ... 

TFS 2000"rMRSYSTEM IMPLEMENTAT!Q_N . . . 
The retrofit equipment described below for the field · . 
demonstration of TFS 200Q7MR technology ;:~t BHS · · 
Unit 3 was installed in the Fall of 1993. The installaiion 
coincided wiih a scheduled maintenance outage for the . 
turbine-generator. Tile outage duration· was 8.5 weeks ... 

Windbcnces 
Because ~he existing main windboxes at BHS Unit 3 

· were in a deteriorated condition· and tlie planned outage · 
duration was short, the .main windboxes were completely 
replaced with new, pre-assembled units. Each new. · · 
main wiiidl:iox (Figure 4) contains-one bottolil air com­
partment, four elevations of airfoil compartme1its with . 
CFS7M aii· ·nozzle tips above and below the oil gun tips, .· · 
two elevations of CCOFA compartments, and five eJeva­
tions of coal compartments with flame attachment coal 
nozzle tips. New tilt mechanisms were provided at the 
compartments, re-using eJdsting tilt drives. Secondary air 
flow to the windbox air registers is controlled by means 
of louver ,dampers equipped with self-lubricating damper 
bearing assemblies. · 

With ASS's flame attachment coal nozzle iips, the igni­
tion point of the coal occurs closer to the nozzle tip than 
it does for conventional coal nozzle tips. The rapid fuel 
ignition." produces. astable, volatile matter flame and mini, 
mizes NOx production in the fuei-rich siream. · · .· . . '~ .. . . . . 

CCOF/.\ 

CCOFA 

Coal 

CI'S 
oil 
cr-s 

Fi~~re 4: Sche~aUc D!agr~m of TFS 2000R Windbol!es · 
at BHS Unit-3 

The CFS7M ~lr n.ozzie tips ~uppliect ai BHS. Unit 3 ar~ . 
equipped witl1 manually-adjustable horizontaryaw mech-· a~d-vertica·J tilt mecl1anisms (Figure 5). During comniis-
anisms .. The yaw adjustment is set so that a p01tion of. sioning, the yaw angle is set to minimize.carbon mcinox-
the secondqiy air is directed away from the fuel streams ·ide and UBC emissions. This js a.mimual adjustment 
toward an imaginaiy· cirde that is concentric with the . . that is not intended_to b.e varied during operation, .. 

. main firing circle.: The· yaw·angle. is set during c01nmis• · · · · · · 
· sioning and is not changed during normal operation of To.me~sure the SOFA air flo;.;, ah annularventuri 

the boiler. . . · ·. . · . . · · · . · ·. ; (Figure 6) was installed in each $0FA air supply duci. 
.. , . .: · ·. ABB's.patented annular venturi design reqi.lires only· . 

The CCOFA e/evatior1·air:registers direct ,s portion of t!1e · ' .about two~thirds the Je.ngth of a stanqard venturi and 
secondary air into the furnace at the top oflhe main ' · · ::·. ._:measures air flow with an accuracy of ±5 percent. li has 
windboxes. Each CCOFA compartiT)ent i~. equipped .with. . a_ signal-to,noise ratio of approximately 10. Annular ven-
ABB's pajented horizontal yaw adjustment mechanism. · · ·.turi ,sre not required components for a TFS 20007MR · 
The manu·al yaw adjustment eilab/e,s each CCOFA air. . : · sys;tem ·r?trofit. · · · · · 
jet to be independently directed for effective mildng. · · · · 

· · · ' · ' Pulverizer. Modifications 
Two new SOFA registers were added above each of the -Pulverizer modifications to implement TFS 20007MR · 
new main windboxes. Each SOFA register contains tech.n6/ogy are also site-specific, and depend greatly on 
three air compartments with adjustable horizontal yaw the condition of ·the existing pulverizers, as well as the 

4 
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Figure 5: New SOFA Register During lns!al.lation 

Figure 6: Annular Venturi for SOFA Ductllliorl< In laydown Area 

5 

coal to be fired i:\.~:f~1e retrofit. BHS Unit 3's five pulver­
' izers were well-riit\i:lained and In good operating condi­
tion prior to the retrofit. The pulverizers were upgraded · 
to permit operation at higher fineness level$ without coal 
flow de-rating. The exislif!g "spider", fan wheels were 
replaced by new high efficiency fans (HEF) utilizing the 
existing exhauster casings •. In addition, the existing·. · 
600-Hp pulverizer moto;'s were replaced'with new 700-
Hp motors. Figure 7 shows one· of the n·ew HEF.wheels. · . . . . ··:·. 

fn each pulv~rizer, a new DynamicrM clas3ifier replaced 
the existing static classifier .. The DynamicTM classifier 
has a vaned rotor that is support?d by two bearings: It is 
driven by a 40-Hp motor, and the speed of r9lation is · 

· controlled through ali ac variable-speed controller.·· 
Figure 8 is a photograph of one of the pulverizers during 
the installation of the DynamicTM classifier. The · 
bynamicTM classifier effectively eliminates large coal 
particles (+50-mesh or ;-70-mesh) and minimizes the 
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Figure a: New OynamicTMWCiassifier During filstallati~n 

fraction of '" 1 00-mesb. ca~rl particles. It allows extensive 
operational. flexibility, and can be used to compensate 
for tl1e effects of pulverizer wear, load changes. and . 
chan§es in ·coal type or grindability. 

~ . . . 
Additional Worlc . 
Pressure part replacemerits requiring four'main windbox 
tube panels and four SOFA tube panels accompanied · 
the new wind boxes ~na SOFA registers: Additional 
pressure part modificaiions v'~ere made at BHS Unit 3 to 
eliminate if]terferences with the SOFA register instalia· . 

. lion. .: · · 

As part of the research and development project :39 
waterwall chordal ther111oeouples and 135 convective . : 
section thermocouples were installed to provide accurate·­
and convenient measurements bf the boiler's thermal 
peiiormance urider load. In addition, six wate!Wall test 
panels were installed to investigate industry concerns· 
regarding long-term waterwall tube wastage under sub­
stoichiometric firing conditions. These panels were fabri-

6 

. p=· 
cat:d bt. ne~ w;f;];;lvall tubing and were subiected to 

" ultrasomc thrckr·;;:;:;;s measurement prior to install r 
Tub· th' k · · · a ron. 

rng ~c ness will be regularly rronitored during 
· future marntenance outages.· Figure 9 shows the 
ap~roximate locations of this test equipment · · 

.135 Convective Section Th~rmocoup!es 

Corrosion 
Monitoring, 

Panel 
(6 total) 

Right Wall 

.Waterwall 
Chordal­

Thermocouple 
(39 total) 

Front Wall Left Wall 

Fig~re 9: lacati~ns of Tes~ Thermocouples ancl Test Pa~els 

Control system inputs/outputs and logic were added for 
operation of SOFA dampers and DynamicTM classifiers, 
and to expand the operational flexibility of all windbox 
clampers. In addition, Ul elected to perform additional 
back pass modifications, to upgrade the DCS control 
system and to add continuous stack emissions monitors 
and· stack elevator duririg the ·outage. These mbclifica· 

· iions were not required for the new firing system·. 
~ . . .. . . 

··TFS 20007MR SYSTEM PERFORMANCE 
EVAlUATiON . . . . . . 
Pre-retrofit and posHetrofit field trials were conducted to 
evaluate the impact of the new design· on the boiler 
e·missions imd thermal performance. The focus of the 
field trials was.to quantify'the impact of the new firing 
system over the f~ll operating range of the boiler.· 

. . 
BOILER EMISSIONS PERFORMANCE 
·TI1e boiler emissions performance was characterized 

. through a seiies of parametric tests during whictr certain 
·.operalionai parameters w~re varied in a systematic fash· 
ion for several scenarios of ~')oiler load, staged firing, and 
secondary air biasing. · 

·' NOx Emissions 
All NOx measurements in this paper were determined 
via EPA Method 7E, using a chemiluminescent NO:c 
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ani:!lyzer, and are rep01tedin Ullitd~{:;i;}f) NOx/106 Btu .. 
Figure 10 show::> the relationship oi\1~J measured NOx· 
emissions fr-om BHS I,Jnit 3 to the calculated stoichiome­
try at !he top coal elevation for both tl1e pre-retrofit and · 
·post,retro!it configurations of ilie boiler. All measure-· . 
ments· were taken at MCR. ·The characteristic decrease 
in NOx e·missions with decreasing stoichidmet1y is evi­
.dent. Pre-retrofit NOx testing with the use of CCOFA 

· showed NOx levels in the range of 0.46- 0.58 lb 
NOx/106· Btu. · . · . . . · · . 

.. .., . . . 

0.60,--'-~--"'-"-:-------------~ 

0,50 '- .. 

u . . 

n: . 
; .. 

' "·'' -·. 
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. 
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0 
Stoichiometry at Top Coal Elevation 

Figtm~ 10: NOJc Emissions vs. Stoichionietry at MCR 

L 
· Sixty-sil( pokt-retrolit tests were conducted while varying 

AI · the coal fineness and the degree of staging and mixing. 
t1 along with a number of operating variables such as 
~ .. excesS air. PostMretrofit NOx emissions as low as' 

0.20 lb NOx/1 o6 Btu were achieved with no increase in : [Jr:' the UBC in the flyash.: · .: . 

, The two data poin.ts labeled ''Potential Minimum NOx" 

1
-; . (0.18 and 0.1 Ei lb )\!Ox/1 o6 Btu) represeni short-term 
j . (approidmately 3 hours) test results. These results were 

achieved wiih carbon monoxide emissions less than· 200 
, ppm al']d only a two-pe.rQentage point increase in USC 

· f,~) ·. ·emissions over the pre-retr?fitlevel. It is significant that 
l!j . the pptentia/ minimum NOX. results. were achieved at a 

· higher. stoichiometry than many of the higher post-retrofit rn testing results, r;lemonstrating that stoichiqmetry is not .. 
. !ill :···the only variable affecting NOx emissions. . · · · · . .·· . . . . 

. [\' · The post-retroiit.te~. N?~ emis~.ions as a functjo~ oi.boil- . 
lJ er load are shown rn F1gure 1 L The seconda1y a1r ' · · , 
. ~ ·. dampers ~nd tilts were controlled to operate the boiler 

:.. with NOx emissions on the order of 0251b NOx/106 Btu 

[ 
from MCR through control load (CL), to minimum load, 
with no increase in UBC in the flyash. ·Although it is typi­
cally expected that N01c .levels will increase .dramatically 

! !' . 

n w 7 

at low bo!ler loac/~lic.ause of the required increase in 
,: exce.s~ a1r, at 81-i;.,;0mt 3, the post-retrofit NOx emission 

· · at mlmmum !oad can be controlled to less than 
o.so lb/1 o6 Btu. · · . '~ . . 

•'F.igure 12 C?mpares the BHS Unit 3'post:retrolit testing 
for NOx emiSSIOns to other low NOx relroiit results for 
similar coals in·· tangentially-fired boilers.' The pre-retrofit 

. average NOx emissions of 0.621b/1o6 Btu for 14 other 
units firing Eastern bituminous coals is shown in the first 

. (left) qar. ABB C·E Services' LNCFS1~ filing systems . • 
were applied in these units.4 As shown in Figure 12, : 

. LNCFS1
M syst13m field re9ults reached a lower limit for 

. NOx emissions at an average of 0.361b/1 o6 Btu. ·The 
BHS Unit 3 field demonstration test results lor NOx 
emissions are significantly lower. · · 

Carbon frlkmoxide Emissions 
All i::arb01i monoxide (CO) measurements reported in 
this paper are given in units of pa1ts per million (ppm) of 

0.35·-------+-.....,.------~ 

0,30 c.. 

~ 0.25-

"' :a 0.20 .., 
" ~ 0.15-

0.10 f.-

. 0.05 ~ 

0 • 
0 

I I 
Min CL 

Boiler Load (MW) 

0 

.. 
Po! entia! 

il.~inimum NOll 

I 
MCR 

Figure 1.1: NOx Emissions vs. BOiler Load 

" 0 z 

0.70 .---------"-,-----,----i 
· F~r '14 Units Firln~ Easterri B}t. Coal 

0.00 
Pre·Retroflt LNCFS 
~vetag~ Levell 

LNCFS TFS 2000 R TFS 2000 R 
Love/Ill . Post·Retrofit Potential 

· Testing · · Minimum 

' ,' ' 
Fi!;.iur~ 12: Comparison of ASS Retrofit R~sults fOJ' N01c Emissions 
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gas a1id are correcied to :3% aii!!t.~n in the flue gas. The 
test protocqls us,:Jd are in accdi'ilance with EPA 
Method 10. Pre-retrofit CO. emissions were less than 
50 ppm.· During the post-retrofit testing the SOFA yaw 
angles were varied to demonstrate the variation cf CO 
emissions with NOx. During the tests documented in 
Figure.10, at ful! load, CO levels bf 44 pf:!m were ·. 
obtained at NOx emissions of 0.34 lb/1 o6 Btu; CO 
emissions of 22 ppm occurred ·with NQx einissions of 
0.241b/106 Btu·; and CO emissions of 178 ·ppf11 were. 
found with NOx emissions of 0.161b/1 o6 Btu. · · . . . . . - . . . . 

Opacity · . . • ·· ' . · · 
Opacity measurements were taken with. the plant instru­
mentation: At BHS Unit 3, the regulated opacity limit is 
20%. The pre-retrofit opacity averaged less than 1 0%.: 
·During the posi-retrofit.testing, the opacity remained less 
than· 1 O% for most tests, and below the regulated limit : 
urider ;;!II test conditions. lsokineiic sampling of the flue 
gas entering the unit's electrostatic P\ecipitator (ESP) 
confirmed that there was no significant change in'the fly­
ash (ci~st) loading entering the ESP. ·No significant 
change in the mass ratio of flyash-to-bottom ash was. 
observed. 

BOILER OPERATIONAL PERFORMANCE . 
During post-retrofit testing on the BHS Unit 3 b?iler, mul­
tiple aspects of boiler operation were investigated to 
ensure that there. were no adverse impacts on boiler 
operation related to the. changes in the firing system. 

Ash and Slag Deposition Patterns 
A long:ierm change in the ash and slag deposition during 
operation was noted. Post-retrofit ash deposition has 
increased in the superheater sections closest to the fur­
nace outlet, tile superheater division panels and super­
heater platen assemblies (Figure 2). "The.se ash deposits 
are friable ·and easily removed. No other significant 
changes ip ash aCC!JmU!ation have been observed in the 
convective sections of the boiler ... Slagging has ' . 
decreased on about one-t11ird of the furnace wall, in .the 
areas near the CFsrrvi air elevations. Although the ash 
a1id slag deposition patterns have changed, they a1:e 
controllable with the existing sootblowers and wall blow-. . . . . s· 
ers on the .boiler. . . . . . 

£$ ', 
all coal feed\''ii'iii1, ttie coal fineness achievable with the 

' QynamicTM Ci~ii.'~ifier is finer than with the static clsssifier. 
.partic"ularly in terms of decreasing or eliminating the 
·largest +50 and +70-mesh particles. Coal particles in · 
.·these size ranges have. significant impact on UBC . 
·Figure 13 compares the performance of the ·static classi­
fier and tile Dynamic™ classifier at Bl-!S Unit" 3 with five· 
pulverizers, each in service at 55,000 lb coal/h. · 

B 

100 ,_.;..... _______ __,. 

80 

t: 60 

rl 
~ 40 

20 

o'----
~200 

~S!atrc 
m- Static (Ma::) . 

· 65 rpm 
eo rpm : 
9~rpm 

Figure 13: Comparison of Staiic and Dynamic caassifBer 
· Fineness Results · · 

Pulverizer performance has met expectations, with the 

The boiler had no history of waterwall corrosion before · 
the retrofit. After approximate!¥ ten rncinths of post-retro- · 
fit operation, no evidence of acqelerated waterwall 

' , exception of a "rumble''.condition ·that occurred during . 
testing at high classifier rotation speeds. High fineness 
"rumble" can occur with eithe1 dynamic or static classi- · · 
iiers on a high-fineness setting .. High finene~s "rumble" 
is an instability, leading to vibrations, that is caused by . 
ali increase in recirculation of fine particles .. At BHS Umt 
3, the DynamicTM classifier rotational speed is currently · 
.limited to avoid high fineness "rumble''. A. study is in 

· progres.s at jhe ABB Power Plant Laboratories Pulv~rizer 

wastage h<~s been ·observed. : ." · · · · . . . : . . 
,• ,, 

coal Fineness . 
·Calibration runs for the Dy[lamic™ cl'!ssifier with ttie "B" 
puiveri?er established the relationships .among coal feed 
rate, fineness; and classifier rotation speed .. Generally, a 
higher classifier rpm produces greater fineness, and rpm 
can be· decreased as coal feed rates <~re decreased. At 

· Development Facility in Windsor; Conn., to develop~ , 
metliodology for predicting/preventing the on~et of hrgh 
ffneness "rumble".5 · ·. . . · · . · · · · · . : . ' . . . 

~ :.:' 
. · Fur~ace Oxygen Imbalance · ·. · · · ·· . · 

··The oxygen concentration in the flue gas .was measwed 
at the economizer outlet in accordance w1th EPA Method 
3A. Post-retrqfit ·left/right oxygen irnbalance is less than 
or equal to the pre-retrofit performance. 
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B_O!Lf:R, THER{I!IAL PERFORMANfi:t~'~1 . 
· · · · · :;;h;v~ 

Boiler'Efficiendy . . . 
f" The installation of the TFS 20QQTMR firing system did npt 

:; · ·. · affect the boiler thermal efficiency (ASME Performance 
·Test Code 4,1 ). Pre-retrofit and posj-retroii! boiler elfi-: · 

. r-- : ciencies were calculated at MCR and at control load, and 
L,'·. the efficiency remained at 91,4: 91.7 percent, regard-· 

less of the NOx eri1issi9ns level. · · 

U
" 
. . 

n 
f ·; 

~ . ·. 

Stea~ T~:nperature/flow Cr:mtrol .-- . 
All'post-refrofit operation of the tioiler confirms that tre 
superheater and rehealer design outlet steam tempera­
tures·can be maintained at loads from MCR through con-.· 
tralload. hi addition, !he superheater and reh~ater . 
design pressures· and mass flow rates are maintained at 
allloads.lroin MCR through control load, . · 

Stea~ temperature control is accomplished thi·ough the 
lise of ihe adjustable tilts and the interstage desuper­
heaters. The windbox tilts continue to operate within , 
their normal range. · · · 

At both the maximum· and potential minimum NOx emis­
sions levels; the post-retrofit rehea!er desuperfleater. 
spraY water fiows were about t~e same as the pre-mtrofil 

f~ levels. Thus, the implementation of TFS 200QTMR tech-
' , · nology does not adversely impact the unit's heat rate. 
(.:; 

I 
I < 
b 

/Element Steam Temperature Imbalance 
Eight pre-retrofit tests and two post-retrofit tests were 
analyzed. Twq of the pre-retrofit tests were for normal 
operation, three were for operation with the top sec-
ondaiy air dampers closed, and three were for operation 
with three tilt posiiions. One post-retrofit test was con­
ducted with maximum SOFA and acceptable boiler oper­
. aiion, and the other was at the minimum NOx emission. 

"; The (low temperature).superheater rear pendant outlet-
ii~ ·steam temperatures, (hig~ temperature) superheater fin-. 

ishirig P.endant'oUtlet temperatures, and till:! high temper­
P · a. ture reheiater outlet lllmperatures were measured and 
.lj . analyzed .. As compared to t)1e initial operation of the . '. . 

:.unit, firh1g oil, in '196,8, there was no signiiicant difference .. · 
· in the elem.ent steam temperature profiles causeci by the U TFS.200QTMR system. · ·· · · · ~' •. 

. ·: .. 

under all post7retd~~\lperating conditions. There is a . 
_slight .shift in the t·:b,~;::ice vertical heat absorption profil~ 

.·towards the upper furnace under poten)ial minimum NOx 
conditions. This shift did not adversely a !feet P.oiler 
wateJWa!l circulation: · · ·: . . . .. 

iJ!3c As A FlililcTION OF NOJC u:!vilssloNs 
Significant' increases in USC ieve!s in the ilyash have· 

. been documented for boilers retrofitted with earlier low 
NOx iirilig systems. 4 Pre-re.trofit UBC levels at BHS . 
Unit 3 .were in the range of 5.8- ~.0 percent qarbon:· For 
a tangentially-fired boiler with an Eastern bituminous . 
coal, this range is al:io.ulaverage; ·· · · · ., 

. . . ',', 

The flyash sample's for both the pre: retrofit and post· 
retrofit UBC results were obtains!:! in accor-dance with. 
EPA Method 17. Carbon content was determined direct-
ly, not by loss of ignition. (LOI). · 

UBC levels for post-retrofit operation at Sf-IS Unit s·with 
three different fineness levels are given in F.igure 14: ·For 
this comparison, boiler load was held constant at MCR. 
Th~ trend of increasing USC with decreasing NOx emis­
sions is evident for the three post-retrofit data sets. The 
trends also. illustrate that UBC control is dependent upon 
the particle size of the coal.· NOx emissions as low as 
0.20 lb/1 o6 Btu were obtained with no increase above 
pre-retrofit levels of USC in i11e flyash. 

14r-----------------, 

12 

i 10 
"-

0~----·LI~:~:·~~~--~~--~~~~ 
0.10 0.20 . . 0.30 0.40 . 0.50 0.6( . 

NOJC (lb/101 Btu) 

Figum 14; usc in Flyash vs. NOx Emissipns at MGA 

Maximum·Local Heat Absorption Rates . . 
11 The peak waterwall he<!t absorption ·rates calculated . · ' · · 

. ~~ : from reC~dings with the chdrdal thermocouples installed in COMMERCIAL OPERATING EXPERIENCE 
· · the furnace walls were well below the design values and · The unit has been operating col!lmercially, post-retrofit, 

, !J · confirm that tlie post-retrofit departure from nucleate . . firing coal for about ten months. The u.nit operates under 
l boiling (DNB) margin fonheboiler remains within ABB · · · . ·load dispatch at MCR on weekdays from about a:oq am 

· ·c-t= ~es!gn standards. · . · ·. ' .. :: . · · · · · '' .. · ~· · to 11:00 pm. Ai nigh.t and on we13kends, the. unit load is 

[ 

~ . . 

Vertical Heat'Ab~o1pticm Profile 
The ve1iical jleat absorption profile, as measured . ' 
tnrough the. chordal waterwall thermocouples is similar 

9 

decreased to as low as 140 MW. Operators report no 
significant operational problems, and rio indication of 
accelerated wateJWa!l wastage or corrosion has beeh 
observed. 
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CONClUSIONS . . ·· tlf.4~ . 
··;. 

• I • • 

.... : . Vnited Illuminating and ABB C-E Services consider tile· 
. 'i·etrofitof Bridgeport Harbor Station's Unit 3 to be a com- . j. Persomil coriimuniqatio~: P. oison, 'uriited 
· niercialiy' and tecllnically successful lull-scale demon- · ·: III!Jminati~g. 1994. . . • .: · ·. . ._/, · ··. · . 
stration of TFS 2000TMR technology._ The boiler thermal · 

.. performance and efficiency are unchanged from the . ~. Marion, :J.L.,. ToW:ie, D.P.; i<Jnkei, R.C;a~ci LaFI~sh . 
pre-retrofit conditions. Although the slagging/fouling pat- R.C, Developmei7tofABB C-E's Tangential Firing ' .. 

. terns have change!;! slightly from pre-retrofit, the existing System 2000 (TFS 200QTM System), EPRI/EPA 1993 · 
sootbiowers and Wall bloVI(ers are capable of .controlling Joint Symposium on Stationary Combuslion NOx . 
them. .. . . · · · · ·· Control, reprinted as Tli;i8603, 1993. · .. : ... •· · 

During testing, the boiler consistent!~ demonstrated NOx 
emissions on tile order of 0.25 .lb/1 0 Btu over the entire 

. load range; with no Increase in unburned carbon in the· 
flyash~·The lowest NOx emissions measured for this boil-

. er during post-retrofit parametric testing is 0.161b/1 o6 . 
Btu. The potentiai'for long-term 8peration of the boiler at . 
this level-has not been thoroughly investigated. In 
approximately ten months of commercial operation, opeH·• 
ation of the boilerwith the TFS .2ooor~R technology ·has . 
caused no significant adverse impact on boiler operation 
or availability. · · 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

P.O. Box 19506, SPRINGfi£LD, ILLINOIS 62794-9506 

THOMAS y. SKINNLR, DIRECTOR 

217/782-2113 

OPERATING PERMIT - REVISED 

Midwest Generation EME, LLC/Joliet Stotion 9 
Attn: Ron Baker, Plant Manager 
1800 Channahon Ro~d 
Joliet, Illinois 60436 

!JppHcation No.: 73030837 
~.El~,~,?_nt 1 s D~f~Jqnation: JOJ.~IET 6 
Subject: Joliet Unit 6 

l.D. No.: 197809AAO 
Date Received: March 5, 2001 

Date Issued: June 27, 2001 
f..~<~at~~n: joliet station, 1800 

~~piration Date: June 27, 2006 
Channahon·Road, Joliet, Will County 

P. 02 

Permit is hereby granted to the above-design~ ted Permittee to OPERA'l'E emission 
source(s) and/or air pollution control equipment consisting of the Unit 6 
boil.er with a separated over-fire uir system (SOFA) ZJnd associated 
electrost~tic precipitator as described in the above-referenced application. 
This Permit is subject to standard conditions attachod hereto and the 
following special condition(s): 

1. Tho alloHablc limit for particulate matter shall be 0.18 lbs/million 
Btu. 

2. 'J'hc allowable li1nit for sulfur dioxide shall be 1. 8 lbs/milli"on Btu. 

3. 1'he allowable limit for opocity shall be 30 percent with certain 
exceptions as provided in 35 Ill. Adm. Code 212,123(b). 

4. The gener~ting load of the unit during normal d~ily operation shall not 
exceed 341 megawatts Cgross). Operation in excess of the load limit 
will be allowed for up to a total of 12 hours per month, provided tho 
absolute maMimum load does not exce~d two (2) percent above the 
permitted load (gross megawatts). 

5(.1.. ~.'his permit allows operation of this unit on Powder River Basin coals, 
Western coals and spot market coals \'-lith characteristics similar to 
Powder River Basin coals. The Illinois EPA will evilluate performance of 
the unit when burning the above co~ls by reviewing the quarterly coal 
analysis report, quart~rly excess opacity exceedancc report, annual 
emissions inventory report and stack test data submitted for permit 
renewal~ 

b. 'rhis permit allows operation of this unit on Rochelle and Black rhunder 
coal. 

c. The Illinois EPA shall consider use of other coal as base fuel. if 
acceptablE:! modeling data is submitted by the Permittee or a compliance 
stuck test is submitted to show particulate matter compU.ancc. The 
modeling data acceptable by the Illinois EPA shall be pre-requ~site for 
the coals which are not stack tested, 

6. Operation in excess of applicable Qmission standards is allowed during 
startup, provided that the fuel oil guns are in good working condition. 

GEORGE H. RYAN, GovtRNOR 

PRINTfO ON R!C:VC:ll':O PAPCR 
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7. Operation in excess of applicable emission standards is allowed dufing 
m~lfunction and breakdown. If a malfunction or breakdown causing the 
emission exceed~nca cannot be corrected within a 4-hour period, the rna~irnum 
allowable operating level, as datcr.mined by the more restrictive of either 
the opacity monitor or the Load vs. Emission Chart, shall not be exceeded. 

6a. The Permittee shall notify tho Illihois EPA's regional office by telephone, 
mailgram, facsimile, or electronically as soon as possible during normal 
working hours Upon the·occurrence of excess emissions due to air pollution 
control e~lipment malfunctions, or breakdowns for coal fired generating 
units {for point sources). ~recipitator malfunctions which result in excess 
C1missions due to section trips that are reset quickly dC? hOt require 
Illinois EPA notification ii the problem is corrected in less than 30 
minutes and the total trips are limited to twice per day. The Permittee 
shall comply with all reasonabl~ and safe direct~ves of the regional office 
regarding such m~lfunotions and breakdowns, Within ten (10) wor.king days of 
such occurrence the Permittee shall give a written follow-up notice to tho 
Illinois EPA's regional office providing an explanation of·the occurrence, 
the length of time during which operation continuGd under such conditions, 
measures tak€n by the ~ermittee tO minimize e~cess emissions and correct 
deficiencies, and when normal operation resumed. 

b. Precipitator malfunctions which do not require Illinois EPA notification 
sholl be included in the Environmental Log for Illinois BPA review. 

9. Tho Permittee shall muintain records of excess emissions during 
nlalfunctions and breakdowns. As a minimum, these records shall irtc~ude: 

a. A full ~nd detailed explanation of why such excess emissions occurred; 

b. Th8 length of time during which operation ~ontinued under such 
conditions; 

c. The measures used to reduce the quantity of emissions and length 
of time during which such operations occllrred; tlnd 

d. The steps the Permittee will take to prevent similar malfunctions 
or breakdowns. 

These records shall bca available to representatives of the Illinois EPA 
~. dur~n~Aormal working and/or operating hours. 

'l'he above Conditions 6 through 9 supersede Standard Condition No. 9~ 

10. Particulate matter compliance demonst~~tions shall be conducted in 
accordance with the May 20, 1985, letter from c. ~. McDonough to B. 
Mathur, and letter dated July 10, 1992 from IEPA to Mary O'Toole as 
opprovod by the Illinois EPA. 

11. Tho Permittee shall submit the following reports to the Illinois EPA: 

a. Quarterly Excess Opacity ReE£!~! This report shall provide all 
exceedanCe-s-af the 30% six-minute opacity limit during start-up, 
boiler malfunction, ESP malfunction, shutdown, boiler-off, 
sootblowing, load change and other periods. The cause of excess 
opacity occurrences shall be discussed in the report. This report 
shall be submitted within 30 days following the end of ovory 
calendar quarter. 
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b. ~uarterly Coal Reports: This report shall provide the type, 
qu3ntity, ash, sulfur, Etu and moisture contents of the co~l used 
on a daily basis. This report shall be submitted within 30 days 
following the end of every calendar quarter. 

c, ~.~_lde-1 Performrmcc Repo~_t: The following data shall be submitted 
to the Illinois EPA by April 15 of each year: 

i. Annual fuel usage data for each boiler. This shall also 
include type of coal burned. 

ii. Annual average fuel analysis data including ash, sulfur, 
moisture content and heating v~lue. 

iii. Annual operating data that piovides operating tirnG and 
capacities for each boiler. 

·. 

d. ~9F~~"~.~port: Within one year of the initial startup of the unit with 
the separated over-fire air (SOFA) systems, a performance report for 
the SOFA system discussing the effects on NOx emission from the steam 
generating unit and ~ny effects on emissions of other pollutants, 
such as c11rbon monoxide and particulate matter, and any effects on 
Unit 6, efficiency or capacity. 

12a. The unit shall be oper.atcd in compliance with all terms of the operation 
and maintenance program submitted to the Illinois EPA by Commonwealth 
Edison dated June 20, 1997. 

b. The Permittee shall keep a maintenance and repair log for Unit 6 boil~r, 
listing significant activities performed with date. 

13. The Station shall be operated in accordance with the operating program 
submitted to the Illinois EPA dated June 20, 1997 pursuant to 35 Ill, 
Adm. Codes 212.304 - 212.310. 

14. The Permittee is allowed to burn boiler cleaning wastes only when the 
boiler is in a normal mode of operation and generating no less than 120 
megawatts (gross) . Burning of boiler cleaning wastes is not allowed 
during startup, shutdown, lnalfunction or breakdown, 

15. The ~erroittee shall keep records of the total amount of waste muterial 
burned in these boilers. These records shall be submitted to the 
Illinois EPA as a part of the annual perform"nce report. 

16. 'l'he Permittee is allowed to burn waste demineralizer resin by spreading 
tho resin over the coal pile to be burned with the primary fuel as 
outlined in the Joliet Unit 6 application. The waste resin shall not be 
h«zaxdous. Burning of waste resin is not allowed during start up, shut 
down, malfunction or breakdown. 

17a. Waste oils fitting the following description and per· letter dated May ·. 
18, 1992 from Mary K. O'Toole to Don Sutton may be burned in quantities 
not to exceed approximately 25,000 gallons per year ut Joliet #9 
generating station. 

i. Turbine oil. 
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ii. Lubricating oil. 

b. The waste oil shall be blended with coal either on the active coal pile, 
coal bolts, coal silos, or injected into the boiler. 

c. The Permittee shall analy~e a representative sample of waste oil to be 
burned for arsenic, cadmium, chromium lead, flash point, total halogens, 
sulfur, nnd Btu values. The analysis report shall be sUbmitted to the 
Illinois EPA with p~rmit renewal application based on yearly sampling. 

d. The Permittee shall keep records of the qllantity and analyses of waste 
oil fuel burned for energy recovery for a period of three {3) years, 
These records shall be kept on site and shall be made available to 
Illinois EPA personnel on request during normal working and/or operating 
hours, The Permittee shall report to the Illinois EPA the annual 
quantity of w~ste oil fuel burned each yea~ as part of the Annual 
Performa!1Ce Report, 

e. The Permittee is allowed to burn above mentioned wa.st:e oil when the 
boiler is in normal mode of operation, Burning of waste oil is not 
c::1llowed during startup, shutdown, malfunction or breakdow~, 

18n, This permit allows the burning of Western coal river basin coal or spot 
market coal and Petroleum Coke substitution as dQscribed in your letter 
dated May 18, 1992 and March 8, 1995, 

b. Stack test shall be required if thQ company switches to Western coal, 
powder river basin coal or spot market coal and Petroleum Coke 
substitution usc prior to it becomes normal mode of operation as fuel. 

l9v. The Permittee is allowed to burn waste antifreeze by blending with coal 
on the active coal pile, coal belts, coal silos, or by injection into 
the boiler. · 

b. The quantity of antifreeze burned.shall not exceed l500 gallons per year 
for this source. Sampling is roquire~ on a one time basis for arsenic, 
cadmium, chroinium, lead, flash point, total halogens, sulfur and Btu 
values. The Permittee shall sample once per year if th~ waste stream 
characteristics ch~nge from the original sample. 

c. The Permittee shall keep records of the quantity and annlyses of waste 
antifreeze burned for energy recovery for a period of three (3) years. 
Thcso records shall be kept on site and shall be made available to the 
Illinois EPA personnel on request during normal working and/or operating 
hours. The Permittee shall report to the Illinois EPA the nnnual 
quantity of antifreeze burned each year as part of the Annual 
Performance Report, 

d. The Permittee is allowed to burn the above menti'oned waste anti~ree~c 
when the boiler is in. a normal mode of operation. Burning of waste 
antifreeze is not allowed during start-up, shutdown, malfunction or 
brc<.1kdown. 

20a. This permit ollows the burning of Tire Dorived fuel {TDF). 
shall be burned in a blend with coal which shall not exceed 
percent by heat input from l'DF. 

The TDF 
three {3) 
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b. i. Oper~tions arc allowed up to a 10% blend if a stack test is 
performed after 720 operating hours of boiler testing at 10% 
bland. 

ii. The Permittee shall notify the Field Office prior to coal/TDF 
blend is increased beyond 3% h~at input from TDF. 

iii. Upon tha TDF/Coal ratio increased as indicated above in b(i), the 
Permittee must submit, have approved, and carry out a complete 
plan and subsequent series of emission tests. The following 
methods and procedures shall be used for testing of emissions, 
unless anothe~ method is approved by the Illinois EPA. Refer to 
40 CFR 60, Appendix A for USEPA test methods: 

r~oct:~tion of Sample Points 
Gas Flow and Velocity 
?articulate Matter 
Sulfur Dioxide 
Carbon Monoxide 
Nitrogen Oxides 

USEPA·Method 1 
USEPA Method 2 
USEPA Method 5 
USEPA Method 6 
USEI?A Method 10 
USEPA Method 19 

c. The Permittee will conduct a stack test for particulate matter ond other 
pollutants regulated by the Act, within 45 days of an Illinois EPA 
request. The Illinois EPA may request a test if observations of the 
boilers indicatQ that the applicable emission limit m~y not be n1et. 

d. This permit is issued based on negligible emissions of particulate 
matter from #6 and #N conveyor belts and TDF handling unit. For this 
purpose, ernissions sh~ll not exceed ·nominal emission rates of 0.1 
lb/ho"r and 0.44 ton/year. 

e. The Permittee shall kGep appropriate record showin9 the amount of TDF 
received an blended. 

f. i. The Permittee is allowed to burn small quantities of spent 
electricians' gloves by blending with TOF with coal as main fuel. 

ii. The quantity of spent gloves burned shall be recorded and reported 
to the Illinois EPA. sampling is required on a one time b~sis for 
arsenic, ca.drniurn1 chromium, lead, flash point, total halo9ens, 
sulfur and Btu values. The Permittee shall sample once. per year 
if the spent gloves characteristics chango from the original 
sample. · 

21a. Tho Permittee is not required to perform compliance stack testing as 
part of gas rcburn system retrofit project. Continuous emissions 
monitoring provision applicable under Phase !! affected unit under acid 
rain progr~m remains unchanged. 

b. The Illinois EPA has determined that ne-ithe·r the gas reburn system 
retrofit project or resumption of the mode of operation prior to this 
project following termination will constitute modifications under the 
federal Now Source Performance Standards, 40 CFR 60, Subpart A. This' is 
because these ~otivities are exempt from consideration as modifications 
pursuant to 40 CFR 60.14(e) (1) (4) and [5). 
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c. The Illinois E:PA has determined that the rosumption of the mode of opecrat.ion 
prior to this project wi~l not constitute a modification under the federal 
PSD rules, 40 CE'R 52 .21. This is because this activity is exempt f"om 
consideration as a modification pursuant to 40 CFR 52,2l(b) (2) (a) and (e), 

d. Both of these (b and c above) detel:"IDinations are based on tho gas rcburn 
system retrofit proj~ct being clean coal technology project, as 
generally described in the application. 

e. Operation or cessation of the gas reburn retrofit pollution control 
project or clean coal technology demonstration will not trigger. New 
Source Review or New Sourca Performance StandardS. 

22a. All .records and logs required by this permit shall be retained at a readily 
accessible location at the source fo~ at least three years from the d~te of 
entry and shall bo made available for inspection and copying by the 
Illinois EPA upon request. Any records retained in an electronic format 
(e.g., computer) shall be capable of being retrieved and printed on paper 
during normal source office hours so as to be able to respond to an 
Illinois 'E!.PA requmst for records during the course of a source inspection. 

b. Two copies of required reports and notifications concerning equipment 
operation or repairs, performance testing or a continuous monitoring system 
shall be sent to: 

Illinois ErJvironmental Protection Agency 
Division of Air Pollution Control 
CompU.<mce Section (#40) 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Telephope: 217/782-5811 Fax: 217/524-4710 

and or1e copy shall be sent to the Illinois EI?A' s regional office ~t the 
fOllowing address unless otherwise indicated; 

Illinois Environmental Protection Agency 
Division of Air Pollution Control 
9511 West Harrison 
Des Plaines, Illinois 60916 

Tclophon~: 847/294-4000 Fax: 847/294-4019 

lt should be noted that this permit is revised to include operation of tho 
st:tparilted ove.r-firo air system {SE'OA), installed pursuant to Construction Permit 
00040073 (See Condition ll(d) and l2(b)). 

If you have any questions concerning this parmit, please call Youra Benofumil Bt 
217/782-2113' 

Donald E. Sutton, P.E. 
Mannge.r, Permit section 
D.i.vision of Air Pollution Control 

1!7~7.?/B' ~?11 lo1 
/Cc: ' Reifi~n 1' 
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ROD R. BLAGOJEVICH, GOVERNOR D o u GLAS P. ScoTT, DI RECTOR 

Memorandum 

Technical Recommendation for Tax Certification Approval 

Date: August 12, 2008 

To: Robb Layman 

From: Ed Bakowski $ 
Subject: Midwest Generation, LLC. TC-08-04-25J 

This Agency received a request on April 25, 2008 from Midwest Generation, LLC. for an Illinois EPA 
recommendation regarding tax certification of air pollution control facilities pursuant to 35 Ill. Adm. Code 
125.204. I offer the following recommendation. 

The air pollution control facilities in this request include the following: 

Over-fire air system which reduces NOx emissions formed in the main 
combustion zone. Because the primary purpose of this system is to reduce or eliminate 
air pollution, it is certified as a pollution control facility. 

This facility is located at 1601 Patterson Road, Joliet, Will County 
The property identification number is 07-29-100-001 -9002 

Based on the information included in this submittal, it is my engineering Judgement that 
the proposed facility may be considered "Pollution Control Facilities" under 35 lAC 
125.200(a}, with the primary purpose of eliminating, preventing, or reducing air pollution, 
or as otherwise provided in this section, and therefore eligible for tax certification from 
the Illinois Pollution Control Board. Therefore, it is my recommendation that the Board 
issue the requested tax Certification for this facility. 

~----------· 
P RINTED ON RECYCLED PAPER 
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