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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 )
NOTICE
TO:  [Electronic filing] [Service by mail)
John Therriault, Clerk Fred McCluskey
Illinois Pollution Control Board Midwest Generation, LLC
State of Tllinois Center 440 South LaSalle Street, Suite 3500
100 W. Randolph Street, Suite 11-500 Chicago, Illinois 60605

Chicago, Illinois 60601

[Service by mail]

Steve Santarelli

[linois Department of Revenue
101 West Jefferson

P.0. 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.

Respectfully submitted by,

isl Rabh A Qﬂqmmz

Robb H. Layman
Assistant Counsel

Date: December 6, 2013

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 )
) PCB 14-
) (Tax Certification - Air)
)
PROPERTY IDENTIFICATION NUMBER )
07-29-100-001-9002 or portion thereof )
APPEARANCE

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

Respectfully submitted by,

/sl et S @aym(m
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 I1l. Adm. Code 125.204 of the ILLINOIS
POLLUTION CONTROL BOARD’S (“Board”) procedural regulations, files the [llinois 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:

1. On or about April 25, 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, [llinois. 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
Jolet 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 of NOx 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 teclinique for controlling NOx formed in the main combustion zone.” Id. 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. Id.
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 primary purpose 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 definition and consistent with the Board’s regulations
at 35 I11. 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.

Respectfully submitted by,

Is! ess @a/ﬁa(m

Robb H. Layman
Assistant Counsel

DATED: December 6, 2013

[LLINOIS ENVIRONMENTAL PROTECTION AGENCY
1021 North Grand Avenue East

P.O. Box 19276

Springfield, [llinois 62794-9276

Telephone: (217) 524-9137
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CERTIFICATE OF SERVICE

I hereby certify that on the 6" day of December, 2013, 1 electronically filed the following
instruments entitled NOTICE, APPEARANCE and RECOMMENDATION with:

John Therriault, Clerk

linois Pollution Control Board

100 West Randolph Street

Suite 11-500

Chicago, Illinois 60601
and, further, that [ 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 Fred McCluskey

Illinois Department of Revenue Midwest Generation

101 West Jefferson 440 South LaSalle Street, Suite 3500
P.0O. Box 19033 Chicago, Illinois 60605

Springfield, Illinois 62794

Is! Dot 0 :Qéwm(m

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

[This. Agency is authorized to request this infannation
X under 11linois RevisedSta'"tues, 1979. Chapter, 120,
k. AIR WATER Section S502a-5. Disclosure of this information is
voluntary. However. failure to comply could prevent
ILLINOIS ENVIRCNMENTAL PROTECTION AGENCY ivour application fronl being processed or colild resull]
P. O. Box 19276, Springfield, IL 62794-9276 n denial of your application for certificatior]
FOR AGENCY USE
File No. Date Received Certification No. Date oy
Company Name Midwest Generation, LLC - Joliet Station #9 (Unit 6 Boiter 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 =
« % Chicago, I 60605 same S T Tr —JB i ‘VE D
g @ ‘ =TS
g E Telephone Number 312 583-6000 Telephone Number same APp o 8 .
v /IO
< Location of Facility £ VU3
Quarter Section Township Range Municipality ”Vm ole
Joliet BUquU CnOn Aﬁ'ency
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 Staticn #9 (Unit 6 Boiler 5)
Generation of Electricity from a coal fired power plant
2 Water Pollution Control Construction Permit No. Date Issued
zZ
=g -
¢ 5 NPDES Permit No. Date Issued Expiration Date
O
o8 — ;
Z © | 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
0] 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
=z fundamental processes are necessary: combustion of the coal by mixing with oxygen, and the transfer of the thermal energy from the resulting
% g’; combustion gases to the working fluids of water and steam. The device that converts mechanical energy into electrical energy is the generator.
o 5 w | 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.
BE8 i,i
2 ¥ | Materials Used in Process
<
5 Coal
Describe Pollution Abatement Control Facility - Low NOx Over-Fire Air System
_ Z | The boiler has been equipped with an over-fire air system o control NOx emissions Over-fire air (OFA) is an effective staging technigue for
QO: g controlling NOx formed in the main combustion zone. Utilizing OFA, a portion of the total combustion air is diverted away from the main
£ o | combustion zone in the cyclone combustors, and intreduced into the furnace above the cyclone burners. This suppresses the conversion of both
% 5 fuel, and to some extent, atmospheric nitrogen to NO. Good mixing of the OFA into the furnace is essential for completing the combustion
DO & | process.
S =z W
@O0
2 .
EE 578 EEE g
4
o9 - "
E <hibt A




tlectronic Filing - Received, Clerk's Office : 12/03/2013 - ** * PGB 2014-068 * **

(1) Nature of Contaminants or Pollutants

Material Retained, Captured or Recovered

” Contaminant or Pollutant DESCRIPTION DISPOSAL OR USE
g Nitrogen Oxides (NOx) Nitrogen Oxides (NOx) NOx emissions are reduced
E i
<T
l_
>z
=0
30 —
O
<
(1 _
§ (2) Points of Waste Water Discharge
1]
Gz
20
B
% Plans and Specifications Attached | Yes No X
% % (3) Are contaminants (or residues) collected by the control facility? Yes No X
- —
é 8 (4 Date installation completed: December 8, 2000 Status of installation on date of application: Complete
z £ :
% (5) a. FAIR CASH VALUE IF CONSIDERED REAL PRQPERTY: $ 3,634,279
= = =
g b. NET SALVAGE VALUE IF CONSIDERED REAL PROPERTY: $
bt _ _—
< ¢. PRODUCTIVE GROSS ANNUAL INCOME QF 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 lllinois Property Tax code, as amended, and to the best
w of my knowledge, is true and correct. The facilities claimed herein are “pollution control facilities” as defined in
w5 | Section 11-10 of the lllinois Property Tax Code.
= | 4
g | 3 Fred McCluskey
o % ‘ - ‘/(7 . /( 7 Vice President, Technical Services
0 ‘ g i C\/ ]
| f/lgna’ture ‘ Title

=
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first commercial retrofit installation and performance
results from a TFS2000™R firing system. - Pre-retroiit -

- and post-retrofit fiéld trials were conducted to evaiuaze
* the impact of the retrofit design on the boiler emissions

and thermal performance. During testing. the retrofitied
390-MW, utility boiler demonstrazed NOx emissions on

the order of 0.25 ib/108 Biu, while firing Eastern bitumi-- -

nous coal over the entire load range, without increase in
unburned carbon (UBG). A 6po’fen’ual minirntm NOx
emission level of 0.16 |b/10" Btu was achieved in para-
metric testmg The effects of the retrofit on boiler emis-
sions, therma! performance and operating exper;ence
are reported.

INTH ODUCT[GN

© United Hluminating (Ul) provides electricity to south-cen-

frai Con'necticut. In 1984, the electricity produced in the
Ul eystem came from an energy mix that was 94% fuel
oit 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 had provided 37%. Continuing with its strategy
of utilizing diverse fuels, U] shifted its energy mix to 1%
naturai gas, 5% hydro, 8% atrash—to -energy, 17% qil, 35
% nuclear, and 34% coal by 1992,

_ The city of Bridgeport is located in a "Severe ozone'

nonattainment area under the 1990 Clean Air Act - .
Amendments (CAAA) Title |. Bridgepett Harbor Sta’uon
Unit 3 (BHS Unit 8) is a Phase Il unit-under CAAA

Title IV, The State of Gonnecticut's Reasdnably
Achlevable Control Technology (RACT) NOx limitation is
0.38 Ib/108 Biu for tangentlat coal-fired hoilers. thh Ul's
fuel strategy in place, the utility decided to retrofit BHS

Unit 3, its only coal—burnmg unit, wrth an aggrassjve !ow :

NOx flring system o -

ABB C E Sewrces rnvnted UJ to paﬂlc[pate ina research

- and development project in which BHS Unit 3 would
serve as the first commercial field demonstration of-
o+ TFS 2000™A technology S:mrlar technotogy had.

previously demonstrated ultra-low NOx emissions at the - :

‘ [aboratory eca[e 2

UN!T DESCRBP’F‘EUN . , -
BHS Unit 3 is a Combustion Enginessing, Inc., Controlled

Circulation® steam generator with radiant reheat cycle -
and a pressurized furhace {Figure 2). It was designed in

S &) hﬁmﬂlﬁ*‘h YRTEN

Figure i: United Illurninatirig‘s Bridgeport Harkor Station

1965 and commissioned in 1968. The steam generator
is rated at 2,700,000 ib/hr primary steam flow at maxi-
mum continuous rating (MCR), with a correspending
reheat flow of 2,387,000 Ib/hr. The MCR désign super-
heat and reheat outlet steam temperatures ara 1005 F.
Operating pressure at the superheater outlet is

2629 psig. ‘

Nominally rated at 390 MW, the unit was equipped with
a Tilting Tangential Firing System for firir.g pulverized
coal from five elevations and oll from four elevations.
During the reconversion to coal firing in 1984, close-cou-

“pled overfire air was added. BHS Unit 3 operates wrth

Eastern U.8, bituminous coals from sources in
Kentucky, The coal composttion is relatively uniform,
with a low sulfur content and low slagging/fouling poten-
tial, Table 1 shows a typical coal analysis for BHS

Unit 3.
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Vionsture _' : 542,
Volatile Matter C L 30w
Fixed Carbon - : 5773
Ash = = . 6.8%
Nitogen .- 149
Suftur - 0%
FONM: . 1
HHV (Btub) 13,400
Haidgrove i.rljdeic. - _'45 _}

Table 1:  Typical Coal Analysis

had no hlstory of. s:gnzf:cant sfag-
ging or fouling, and no history of
- pressure part failures related o

. thé coal propertie's

TFS EGODTMH S‘fSTEM
DESIGN

The TFS 2000™R System at
BHS Unit 3 is an integrated retro-
fit design based on the successful
laboratory development of
Combustion Engineering, Inc.’s

{ABB C-E) TFS 2000™ system
for new boilers.? The chalienge
is fo provide the most aggressive
canirol of NOx emissions possible
within the constraints of a fixed
furnace geometry, without infro-
ducing any radical or negative

_Fugure z; Br:deport Harbcr S:atn:m Unit 3 Fre Hetrout

Stde E!evaimn .

" BHS Unit3 is typiéaﬁy operated on automatic load dis-
paich, generating steam at MCR on weekdays and at

control load of lower on nights and weekends. Pre-retro-
fit NOx emissions under normal operating conditions
were It the range of 0.55-0.80 Ib NCw/10° Btu. The unit

P00

. :" departures from either design or
Sk operating practices. - Previous

s research and developmgnt efforts
{4 suggested that the laboratory

 _ resulis for absolufe NOx emis-".

sions, and trends for carbon
*“monoxide. and unbirned carbon,

were consistent with g utifity .

bo:ler Therefore, the next step

-~ in the commermahzatlon of the TFS 2000™R technolo-
’ gy Was a ffeld demonstra’non on a large utm’{y bmler

The bas;c demgn ph!iosophy of ’{he TFS EOOOWR firing |

- system is based on the m’{egratlon of four ma;or prmcsg
' ples ‘ . .

Firing zone stoichiometry control
Pulverized coal fineness control
Initial combustion process control
Concentric firing
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Multi-Levet
‘Beparated -
Overdire Air

GloseuCoup!ed_-_ '
Dvc:rhre ﬂur -

' CRS™ Ajr
Nozzie Tias -

Flame Aitachment

Pulverizer with
Dynamic Classifier.

Figure 3: Schematic Diagtam of a TFS 2000R Firing System

Lahoratory testing has indicated that thers is an optimum
main firing zone stoichiometry for minimizing NOx emis-
However, achlevmg this level of stoichiometry -

2000™ R system (Figure 3) conirols the process of NOx

' 'formatton and destruction in distinct regions of the fur- .

nate’ by “staging” the Introduction of air through flare -

* attachment coal nozzle tips and multiple levels of sepa- ..

rated overfire air (SOFA) and close-coupled overfire aif

" (CCOFA). The TFS 20007™R system thersby optimizes
_ “the entire stoichiometry history of the. ooal partioles to
b mznlmlze NOx emtssrons - )

- ' Pulverized cdal fineness is. controlied by use of a .
= . Dynamic™ classifier. TheTotating classifier vanes more
" - gffactively prevent Iargercoa! pariicles from exiting the

pulverizer, and this heips decrease the UBC levals in the

flyash. Finer coal partlcles can also enhance fuek bound,. '
" nitrogen conversion and its subsequent reductien to |-

molecular nitrogen under staged firing conditions by
allowmg rapid ignitioh near the ooal nozzle tip,

Flame attachmant c:oel nozzle tips are moorporated in
the TFS 2000™R system design to provide early fusi

Coal Nozzla Tips

devolatifization within an oxygen-deficient zone. With
conveniional firing systems, coal is devolatilized in an
oxygen-tich environment, and the fuel niirogen released

. can readily react with the. available oxygen to.form nitr 0-
. gen oxide compounds With the flame attachment coal

nozzle tip, rapid coal devolatilization is accomplished by

-establishing a flame front near the exit of the iip. The

coal rozzle tip design is based on &xisting flame charac-
taristics, coal constituents, and fuel line transport condi-

‘tions. Besides the NOx emissions control benefits,
,estabhshmg coal ignition early in the combustion psocess
“improves flame stabihty and minimizes mcreases in

unbumed ooal levels,

“ABB's patented CFS™ concentr:c flrfng sy'stem air
- nozzle tlps direct some of the secondary air in the main

firing zohe away from the fuel streams. Offsetting the air

decreases the local firing zone stosohlometry dunng the

mitlat oombustton stages ‘

Concentrlo F ring also creates an ox:dlzlng enwronment
near the furnace waterwalls in and above the main firing
zone. This reduces ash deposition quantity and tenacity.
Increased oxygen levels along the waterwalls also
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The spec:ftc equ:pment components eetected to ach:eve
. these elements of combustion will Vary for different retra-
fit installations, depending on the design and rhainte<"

nance condition of the installed equipment, and on the
constructab:hty constramts at the site.

TFS 2000”"/? S YSTEM IMPLEMENTA TION

The retroiit equipment described below for the figld ~
demonstration of TFS 2000™R technology at BHS
Unit 3 was instailed in the Fall of 1993, The installation
coincided with & scheduled mamte_nance outage for the.

turbins-generator. The ouiage duration'was 8.5 weeks. ..

Windboxes : ‘
Bacause the existng main wu'tdbo,ces at BHS Unit3 -

" were in a deteriorated condition and the planned outage '

duration was short, the main windboxes were comp!ete!y
replaced with new, ple—assembled units. Each new.
main windBox (Figure 4) contains-one bottorm air com-
partment four elevations of ait/oil compartments with
CFS™ air nozzle tips above and below the ofl gun tips,
two elevations of CCOFA compartments, and five éleva-
tions of coal compartments with flame attachment coal
nozzle tips. New tiit mechanisms were provided at the
compartments, re-using existing tilt drives. Secondary afr
flow to the windhax air registers is controlled by means
of louver dampers equipped with seif-lubricating damper
bearing assembhes '

Wzth ABB's flame attachment coal nozzle fips, 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. a. stable volatile matter flame and mini-

rfes NOx productxon in the fuel-rich stream

- The CF s™ Elll‘ nozzle ttps supphed at BFS Untt Bare,

equ1pped with manual!y—ad_tustable horizontal yaw mech»'
anisms. .The yaw adjustment is set so that a portion of

the secondary air is directed away from the fuel streams )

foward an rmagmaw cucte that is concentnc with the
maln fiting circle, The yaw angle is set dunng commis+

~ sioning and is not changed dunng norrnal operat:on of

the boiier o

The CCDFA elevat:on air regtsters dlrect a portron of the_ '
secondary air into the furnace at the top of the main *

windboxes. Each CCOFA compartment is ‘equipped with’ '
. ABB's patented horizontal yaw adjustment mechanism,

The manual yaw adjustment enables each CCOFA air  :
Jet to be 1ndependent]y d|rected for effectwe mmng

Two new SOI‘A reglstera wera added above each of the ,

new main windooxes. Each SOFA register contains
three air compartments with adjustable horizontal yaw

‘sulfur, iron, oralkali -

12/709/208 - * 7. PLB 2014-068 = *
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Figwe 4: Schematic Diagtam of TES 2000R Windhoies
' at BHS Unit-3 : :

and vertzcal tilt mechanisms (Flgure B}, Durlng cormmis-
sioning, the yaw angle is set to minimize ‘carbon monox-

ide and UBC emissions. This | is a.manual adjustment
that I3 not mtended to be varied dunng operatlon

) To. measure the SOFA air flow an annu]ar ventun
= (l‘[gure 6) was installed in each SOFA air supply duct.
" ABB's patented annular ventuii design requires only -
;" about two-thirds the !ength of a standard venturi and
¢ -measures air flow with an accuracy of x5 percent. It has
a signal-to-naise ratio of approxrmatety 10. Annularven-
. furi are not requnred components for a TF3 EODDTMFI

: .system retrofit.

. Pulvenzer Mofditications
-Pulverizer modifications fo :mplement TFS 2ODDTMR

tachnalogy are also site-specific, and depend greaify on
the condition of the existing puiverizers, as well as the
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coal to be fired a7 Fhe retrofit. BHS Unit 3's five pulver-
©H | izerswere well-ms; .'{ainecl and in good operating concdi-
tion prior to the retrofit. The pulverizers were upgraded
to permit operation at highar fineness levels without coal
flow de-rating. Thé existing “spider” farmr wheels were -
replaced by new high efficiency fans (HEF) ulilizing the
existing exhauster casings. In addition, the exigting”
| 800-Hp pulverizer motors were replaced with new 700- .
. Hp motors. Figure 7 shows ane of the new HEF wheels,

Otfice : 12/03/2013 - % * PCE 2014-068 * ™ * .
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Figtire 7: New HEF Wheel in the Existing Exha

uster Casing

o . .

* In each pulverizer, a new Dynamic™ classifier replaced
~ the existing static classifler.. The Dynamic™ classifier
" has,a vaned rotor that is supported by two bearings. ltis
" driven by a 40-Hp motor, and the speed of rotafion’is

. Gontrolled through ar ac variable-speed controller.”

Figure B is a photagraph of one of the pulverizers during

B0 the installation of the Dynamic™ classifier. The s
o “ AR . ' Dynamic™ classifier effectively efiminates large coal
Figure G Annutar Ventui for SOFA Ductwork In I_.laydt:\.%m Area particles (+50-mesh or +70-mesh) and minimizes the
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New Dynamic™ Classifier During fhstallation

Figure 8:

fractic}n of +100-mesh.coal part.icles'. It allows extensive :

operational flexibility, and can be used to compensate
for the effeéts of pulverizer wear, load changes and

_ changes in ‘coal type or grindabmty

Adc!:f;ana! Wor!‘ . . '
Pressure part replacements requ;rzng four main wmdbox
fube panels and four SOFA {ube panels accompanied
the new windboxes arid SOFA registers. Additional
_pressure part modifieations Were made at BHS Unif 3 to
.eliminate mten‘erences thh the SOFA register mstalta~

, tion.

As part of the research and devefopment project; 39 -
waterwall chordal thermoeouples and 135 convective -
section thermacouples were installed o provide accurate ™
antl convenlent measurements of the boiler's thermal
peiformance under load. In addition, six waterwall test
panels were installed to investigate industry cancerns.
regarding long-term waterwall tube wastage under sub-

stoichlometric firing conditions. These panels were fabri-

|2/I]EI/2I]|3
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cated of néw wl. 2 dya tubing and were sub]ected to
ulirasonic thickrisss measurement prior to installation.
Tuhing thickness will be reguiarly monitored during

.+ future maintenance outages.” Figure 9 shows the
apprommate iocatlons of this test equrpment '

A — . P T
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{5 total) {39 total)
Rear Wall Right Wait Frant Wall Leff Wall

Figure 9: Locations of Test Thermacouples and Test Paneis

Conirol system inputs/outputs and logic were added for
operation of SOFA dampers and Dynamic™ clagsifiers,
and o expand the operational flexibility of all windbox
campers. In addiiion, Ul elected o perform additional
hack pass modifications. to upgrade the DCS control
sysiem and to add continuous stack emissions monitors
and stack elevator duriig the outage. These modifica-

* fions were not requnad far the new firing system.

TFS 200073 SYSTEM F‘ERPORWEANEE
EVALUATION -

Pre-retrofit and post-retrofit ffeld trials were conducted fo
evaluate the impact of the new dasign on the boiler
“emissions and thermal perfonmance The focus of the
field frials was to quantify the impact of the new firing

. sysi‘em over the full operating range of the boiler.’

BOILEH EM!SS!ONS PEHFOHMANCE

- The boiler emissions performance was characterized

. through a series of parametric tests during which’ certain
" operational parameters were varied in a systetmatic fash-
ion for several scenarios of hoiler Ioad staged fmng, and
secondary air biasing. : :

s NQJ:' Emtssmns

All NOx measurements in this paper were determined
via EPA Method 7E, using a chemilurninescent NOx
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Figure 10 shows the relationship o measured NOx
émissions from BHS Unit 3 to the calcufated stcnch;ome—
fry at the top coal elevation for both the pre-retrofit and
‘postrretrofit configurations of the bosier All measure- .
ments were taken at MCR. The charactenstic decrease
in NOx émissions with decreasrng stotchlomeﬂy is evi-
dent. Pre-retrofit NOx testing with the use of CCOFA

- showed NOx levg!s in the range of 0.46 - 0. 58 ib

. NOxﬁ 05 B,
1 P
A A
) Fre-Reiroflt  2®
0,50 f e
A ] A a
Y
El
- B gt
o
g =L
= Fnst-ﬁetroilt Testing ©
g a 9@
= 0.0 a ©
. , oea%
[} QG-B %90‘3
1. o e@’e .
. DERp-. =y . Potontlal
. * Minimum NOx
k:J

T ooJa - T
. Stoichiometry at Top Coal Elevatlon

Fﬁgure 10; MOw Ersissions vs. Stoichlometry at UCR

_'Sixty-six poét—retrofit tests were conducted while varying
= the coal fineness and the degree of staging and mixing,

along with a number of aperating variables such as

" excess air. Post—retroﬂt NOx emissions as low as’

: 0.20 Ib NOw+08 Biu were ach;eved wmh no mcrease in
the UBC in the flyash.: - _ S

The two da’ca pomts labeled “Pmentlal Minimum NOx”
{018 and 0.16 ib NOx/1 0b Bill) represent shori-tarm

(apptox:matefy 3 hours) test resulis, These results weré

achieved with carbon mnnonlde enlissions less than 200
ppm and only a two-percentage point increase in UBC
. 'emissions over the pra-retrofit level. [t is significan; that

= the potential minimum NO% resuh‘s were achigved at a

* highar stolchiometry than many of the higher post- etroﬂt ,
testing resufis, demonsnatmg that sto.rch.'omet: yisnot . .

e the an!y vanable affectmg NOx emfssrcms

The post-retront test NOx emtssaons as a functlon of b01l~ .

er load are shawn in Figure 11 The secondary air °

" dampers and nlts were controlled to operate the bo:ler
with NOx emissions on the order of 0.25 Ib NOx/106 Btu
frorm MCR through control load {CL), to minimum load,
with no increase in UBC in the flyash, Although itis typl-
cally expected that NOx fevels will increase dramatically

; excess alr, at BhizEnit 3, the post-retrofit NOx emissian

" at mznlmum load cari be controlfed to less than -
D 30 Ib/10 Btu ’ : : :
F:gure 12 compares the BHS Unu 3 post~fetrof t testmg
for NOx emissions to other low NOx reﬂom resutts for
_ Similar coals im tangentiially-fired horiers The pre-retrofit
. average NOx emissions of 0.62 lb/108 Btu for 14 ather
units firing Eastemn bituminous coals i is shown in the first

" (left) bar. ABB C-E Serwces LNCF5™ firing systems -

were applied in‘these units.4 As shown in Figure 12,

. LNCFS™ system field resulis reached a lower firmit for

.NOx emissions at an avarage of 0.36 Ib/1 08 Btu. The

f_, BHS Unit 3 field demonstration test resutts for NO:f .

em;ssmns are significantly lower,

Garban Monoxide Emissions : :
Alt carbon maonoxide (CO) measurements reported in

‘ this paper are given in uniis of parts per million (ppm) of
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Figure 1; NOx Emissions vs. Boiler Load
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Figure 12: Compﬁrison of ABB Retrofit Results for NOx Emissions
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=ninthe flue gas. The gl coal feed the coal fi hi
: ineness ac levable wrm the
noe With EPA * Dynamic™ ciaSsifier is finer than with the static classifier,
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wastage has been observed

‘Method 10. Pre-retrofit CO smissions were less than

Figtre 10, at full load, CO levels of 44 ppmwere
obtained at NOx emissions of 0.34 b/1 08 Btu; CO
emissions of 22 ppm occur red with NOx G'ITIISS[OI'IS of
0.24 Ib/10% Btu: and CO emissions of 178 ppm were
found with NOx ermssaons of O 16 [b/10 Btu '

'; C?pac;fy , : :
- Opaciy measur ements were taken wnh the plant instru-

mentation. At BHS Unit 3, ithe regulated opacity limit is
20%. The pre-retrofit opacity averaged less than 10%.:
During the post-retrofit testing, the opachy remained less

" than 10% for most tests, and helow the regulated fimit

under all test conditions. Isokinetic sampling of the flue

_gas entering the unit's electrostatic precipitator (FQF’)

confirmed that there was no significant change inithé fly-
ash (dust) loading eritering the ESP, 'No sigriifi cant
change in the mass ratio of flyash-to- botfom aeh was
observed

BOILEF? OPEHA TIONAL F’EFS’FOHMANCE

Diring post-retrofit testing on the BHS Unit 3 boiler, -

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-term change ir the ash and stag deposition during
operation was noted. Post-retrofit ash deposition has
increased in the superheater sections closest to the fur-
nace outlet, the superheater division panels and super-
heater platen assemblies (Figurs 2). ‘Thase ash deposits
are iriable and easily removed. No other significant

~ changes in ash accumulation fave been observed in the

conveohve sections of the boiler. Slagging has

' _deoreased on ahout one-third of the furnace wall, in the
areas near the CFS™ ajr elavations. Although. the aeh

* and slag deposition patierns have changed, they are

- controllable with the e;csetmg sootbiowers and waH biow-

ers on the bonler -

The boiler had no h:story of waterwal! cotrosion before :

the retrofit. After approximately ten months of post-retro- - -

fit operation, no evidénce of aoceterated waterwail

particularly In ierms of decreasmg or ehmmatmg the

" 50 ppm. During the poet-retroflt testing the SOFA yaw largest +50 and +70-mash particles. Coal particles j in :
angles were varied to demonstrate the variation of CO ‘these size ranges have significant impact on URC.
emissions with NOx. During the tests documentsd in~* Figure 13 compares the performance of the static classi-

fier and the Dynamic™ classifier at BHS Unit 3 w;th five”
_pulver:zers gach in service ai 55 DDD b coel/h '

1

Pereent -

Statfe
B Static (Maxy
¢ G%rom

G0 rpm

90 rpm

a
%50

160
.80

&0

Percent

40

20

Figure 13: Comparison of Static and Rynamic Classifier
Fineness Results .

~ Pulverizer performance has met expectations, with the
“+exception of a “rumble” condition that occurred during

iesting at high classifier rotation speeds. High fineness
“rumble” can ocour with either c!ynamn: or static classi- .
fiers on a high -fineness sefting. High fineness “rumble”
is an instability, leading to vibrations, that is cdused by
an increase in recirculation of fine particles. At BHS Unit
3, the Dynamic™ classifler rotational speed is currently

.i:m;ted to avoid high fineness “rumble”. A study isin

progress at the ABB Power Plant Laboratories Pulverizer

" Development Facility in Windsor, Conn,, to develop a

methodology for predxotmg/preventmg the onset of hrgh

, fmeness "rumble

NINEN Codl Fineriess -~ - o : _ _
e " Galibration runs for the Dynamic™ olassmer with the “B" . Furna ce Oxygen fmba!ence
< pulverizer astablished the relationships among coal feed - The 6xygen concentration in the flue gas was measmed
rate, fineness, and classifier rolation speed. Generally, a atthe economizer outlet in accordance with EPA Method
higher classifier rpm produces greater fineness, and FBM ' 3A. Post-retrofit left/right oxygen imbalance is fess than
EI can he decreased as coal fead rates are decreased. At or equal to the pre-retrofit performance.
i
{1
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"The installation of the TFS 2000“"’ R tmng system did not - -
affect the boiler thermal efficiency (ASME F’ertormance L

: Test Code 4,1). Pre-retrofit and post-retrofit boiler etﬁ- .

 clencies were calculated at MCR and at control Ioad, and .
" the efficiency remained at 91,4 - 91.7 percent regard- '

tess of the NOx emisstons ieve!

Steam Temperatureﬂ“ fowr Canrm!

All post-retrofit operaticn of the boiler confirms that the o
supérheater and reheater design outlet steam tempera- .-
tures 'can be maintained at loads from MCR through con- .

trol loadt. i addttlon the superheater and reheater
design pressures ‘and mass flow rates are maintained at

 all loads from MCH thtough conirol toad

Steam temperature contro! is accnrnptlshed through the
Lse of the adjustable filts and the interstage desuper-
heaters. The windbox tilis contmue to opelate wnthm
their normaf range . :

- At both the maximum and potential minimum NOx enis-
" sions levels, the post-retrofit reheater desuperheater.
spray water flows were about the same as the pre-retrofit -

lavels, Thus, the implementation of TFS 2000™Q tech-

“nology does not adversely impact the unit's heat rate.

Element Steam Temperature Imbalance

Eight pre-retrofit tests and two post-retrofit tests were
analyzed. Two of the pre-retrofii tests were for normal
operation, three wera for operation with the top sec-
ondary air dampers closed, and three were for operation
with three tilt positions One post-retrofit test was con-
ducted with makimum SOFA and acceptable boiler oper-

‘ation, and the other was at the minimum NOx emission.
i5  The (low temperature) superheater rear pendant ouilet -
is " steam temperatures, (high temperature) superheater fin- .

ishing pendant autlet temperatures, and the high temper-

- afure rehieater outlet ternperatures were measured and

ana!yzed ‘As compared to the initial operation of the

" unit, firing oil, in 1988, there was no significant dn‘ference_ '
- in the element steam temperature prefries caused by the

TFS EODDTMH systern :_ U

Mammum Lgaa! Heat Absarpuan Rates o o

- The peak waterwall heat absorption rates calculated

©from readings with the cheirdal thermocouples instafled in

_ the furnace walls were well below the design values and -
confirm that the post-retrofit depariure from nucleate

boiling (DNB) margin for the borler ternams w;thm ABB

- G-E des:gn standards

Veri‘rr:a! Heat' Absor ptron Prafrle . 2 :
The vertical heat absorption profile, as measured
through the chordal waterwall thermocouples is similar

12/04/7013 -
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under all post-retii shperating conditions. There is a
shght shift in the fe..5ice vertical heat absorptron proftte
“towards the upper furnace under potential minimum NOx
canditions. This shift did not adversely at‘ect borler
waterwalt crrculatton : S

UBC AS A t“ UN@T!ON GF t\!@x EMBSSEGN
Stgmfrcant incteases in UBC levels in the ftyash have
"been documented for boilers retrofttted with earlter low
NOx firing systems.” Pre-retrofit UBG levels at BHS

* Unit 3 were in the range of 5.8 « 8.0 percent carbon:” For

a tangentially-fired boiler with an Eastern b:tummous
coal, this range is about’ average. ' :

© The ﬂyash samp!es for both the pre-retrotrt and post- - '

retrofit UBC resulis were obtained in accordance with -
EPA Method 17. Carhon content was detetmined dtrect—

' ly, not by loss of ignition (LOI).

UBC levels for post-retrot" I operatron at BHS Unit 3 wrth

 three different fineness levels are given in Figure 14 For

this comparison, boiler load was held constant at MCH.
The trend of increasing UBC with decreasing NOx emis-
sions is evident for the three post-retrofit data sais. The
trends also lfustrate that UBC control is dependent upon-
the pariiclé size of the coal.” NOx emissions as low as
0.20 /108 Biu were obtained with no increase above
pre-retrofit levels of UBC in the fiyash.

4
12}
g‘ 10 = i
B o g PGearse (65 ram) «._ Pre-Refroflt (Static]
@ . ., .
o 8- ] 7] 5&._‘
& o la) . ",
E .. 0‘§,¢, a 0 . \"‘-u..,‘ 7
5. B OO Norminal {80 rpm) . e
1 " . .
R 4 [ @ Fina (Bt;trpm)
1 ..2 .
a LT 1 ! O R )
SG18 g0 83 0.40 050 0.5

" NOx H5A0° Biu)

- Fi_gure 14: YBG in Flyash vs, NOx Emissiens at MCR

LR

. COMMERCZ&L @PERATENG EXPERIENCE

The unit has been operating commercially, post -refrofit,
. firing coal for about ten months. The unit operates under

. .-toad dispatch at MCR on weekdays from about 8:00 am
“-"to 11:00 pm. At night and on weekends, the unit load is

decreased to as low as 140 MW, Operators repart no
eigmfrcant operational problems, and no indication of
accelerated waterwall wastage or corrosion has been

observed.
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@ONCLUSHGNS

_United Hluminating and ABB C-E Sennces consider the'
. retrofit of Bridgeport Harbor Station's Unit 3 to be a coim-
" mercially and technically successful full- scale demon-" -
- stration of TFS 2000™R technology. The boilei thermal
" performance and efficiency are unchanged from the
. pre-retrofit conditions. Although the slagging/fouling pat-

teims have changed slightly from pre-retrofif, the existing

sootblowers and waii blowers are capable of control{mg

them

' Durmg tertsng, the bo:!er conszstenthé demonslrated NOx

. emissions on the order of 0.25 Ib/1Q
- load range, with no Increase in unburned carbon in the

Biu over the entire

flyash. The lowest NOx emissions rmeasured for this boﬂ- o

" er during post-retrofit parametric testing is 0.16 Ih/108
Btu. The potential for long-term ageration of the hoiler at )

this level-has not been thoroughly investigated. In
approximately ten months of commercial operaiion, opar-

- ation of the boiler with the TFS.2000™R technology has -

caused ne srgnmcanf adverse impact on boller operation
or ava:iabmty : .
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JUL-23-2001 HQN 09:56 AM EPA AIR PERMIT FAX NO, 2175245023 P. 02

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

P.O. Box 195006, SPRINGEELD, ILLINOIS 62794-9506
THOMAS V. SKINMLR, DIRECTOR

217/782-2113
OPERATING PERMIT ~ REVISED
PERMITIEE
Midwest Generation EME, LILC/Joliet Station 9
Attn: TRon Baker, Plant Manager

1800 Channahon Road
Joliet, Illinocis 60436

Application No,: 73030837 1.D, No.: 157803AA0
Applicant's Degignation: JOLIET 6 Date Received: March 5, 2001
Subject: Jollcet Unit 6

Datg Issuad: June 27, 2001 Explration Date: June 27, 2006

Lovatlon Joliet Station, 1800 Channahon Road, Joliet, Will County

Permit is hereby granted to the above~designoted Permittee to OPERATE emission
source (s} and/or air pollution control equipment consisting of the Unit 6
holler with a scparated over-fire air system (SOFA) and associated
electrostatic precipitator as described in the ahove-referenced application.
This Permit is subject to standard conditions attached hereto and the
following special condition(s):

1. The allowable limit for particulate matter shall be 0.18 lbs/million
Btu.

2. The allowable limit for sulfur dioxide shall be 1,8 lbs/million Btu.

3. The allowable limit for opacity shall be 30 percent with certain

¢xceptions as provided in 35 Ill. Adm. Code 212.123{b).

4. The generating load of the unit during normal daily operation shall not
exceed 341 megawatts (gross). Operation in excess of the load limit
will be allowed for up to a total of 12 hours per month, provided the
absolute maximum load does not exceed two {2} percent above the
permitted load {gross megawatts).

5a. This permit allows operation of this unit on Powdsr River Basin coals,
Westerh coals and spot market coals with characteristics similar to
Powder River Basin ceoals. The Illincis EPA will evaluate performance of
the unit when burning the above coals by reviewing the guarterly coal
analysis report, guaxterly excess ocpacity exceedance report, annual
emissions inventory report and stack test dats submitted for permit
renewal.

b. This permit allows operation of this unit on Rochelle and Black Thunder
coal.,

G, The Illinois EPA shall consider use of other coal as base fuel if
acceptable modeling data is submitted by the Permittee ox a compliance
stack test is submitted to show particulate matter compliance. The
modeling data acceptable by the Tllinois EPA shall be pre-requisite for
the coals which are not stack tested,

6. Operation in excess of applicable emission standardq is allowed during
startup, provided that the fuel oil guns are in good working conditien.

GEeORCE H, RyaN, GOVIRNOR

PrINTED ON RicyaLen Papcr
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7. Operation in excess of applicable emission standards is allowed during

malfunction and breakdown. If a malfunction or breakdown causing the
enission exceedancae cannot be corrected within a 4-hour period, the maximum
allowable operating level, as detcrmined by the more restrictive of either
the opacity monitor ox the Load vs. Emission Chart, shall not be excecded.

Ba. The Permittee shall notlfy the Illihois EPA's regiopal office by telephone,
mailgram, facsimile, or electronically as soon as possible during normal
working hours upon the occurrence of excess emissions due to alr pollution
control equipment malfunctions, or breakdowns for coal fired generating
units {(for peoint sources}. Precipitator malfunctions which result in excess
ceralssions due to section trips that are reset quickly do not require
Illincis EPA notification if the problem is corrected in less than 30
minutes and the total trips are limited to twice per day., The Permittece
shall comply with all reasonable and safe directives of the regional office
regarding such malfunctions and breakdowns, Within ten (10} working days of
such occurrence the Permittee shall give a written Follow-up notice to tho
Illinois EPA's rogional office providing an explanation of -the occurrence,
the length of time during which operation continuved under such conditions,
measures taken by the Permittee to minimize excess emissions and correct
deficiencies, and when normal operation resumed.

b. Precipitrator malfunctions which do not require Illinois EPA notification
shall be included in the Environmental Leog for Illinois EPA review.

9. Tho Permittee shall maintain records of excess cmissiens during
malfunctions and breakdowns. BAs a minimum, these records shall include:

a. A full and detailed explanation of why such exXcess emissions occurred;

b. The length of time during which operatien continued under such
conditions; ’ -

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

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

These records shall be available to represcntatives of the Illinois EBR
durjing snormal working and/or operating hours.

r-

L]

The above Conditions & through 9 supersede Standard Condition Wo. 9.

10. Particulate matter compliance demonstrations shall be conducted in
accordanco with the May 20, 1985, letter from C. L. McDonough to B,
Mathur, and letter dated July 10, 1992 from IEPA to Mary O'Toole as
approved by the Illinois EPA. .

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

a. Quarterly Excess Opacity Reports: This report shall provide all
exceedances of the 30% six-minute opacity limit during start-up,
boiler malfunction, ESP malfunction, shutdown, boiler-off,
sootblowing, load change and other perlods. The cause of excess
opacity occurrences shall be discussed in the report. This report
shall be submitted within 30 days following the end of every
calendar quarter.
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b. Quarterly Coal Reports: This'report zhall provide the type,

quantity, ash, sulfur, Btu and moisture contents of the coal used

on a dally basis. This report shall be submitted within 30 days

following the end of cvery calendar quarter. !
c, Annual Performance Report: The following data shall be submitted i

to the Illinois EBA by Aprll 15 of each year:

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

ii. Annual average fuel analysis data including ash, sulfur,
moisture content and heating value.

iii. Annual operating data that provides operating time and
capacities for each boilerx. .

d. SOFA Report: Within one year of the initial startup of the unit with
the scparated over-fire air (S0FA) systems, a performance raport for
the SOFA system discussing the effects on NOy cmissien from the stcam
generating unit and any effects on emissions of other pollutants,
such as carbon monoxlde and particulate matter, and any effects on

Unit 6, efficiency or capacity.

The unit shall be operatcd in compliance with all terms of the operation
and maintenance program submitted to the Illineois EPA by Commonwealth
Edison dated June 20, 1997.

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

The Station shall be operated in accordance with the operating program
submitted to the Illinois EPA dated June 20, 1937 pursuant to 35 Ill,
MAdm. Codes 212.304 - 212.310.

The Permitteec 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}. BPurning of boiler cleaning wastes is not allowed
during startup, shutdown, malfunction or breakdown.

The Permittee shall keep records of the total amount of waste material
burned in these boilers. These records shall be submitted to the
Il1linois EPA as a part of the annual performance report.

The Permitteec is allowed to burn waste demineralizer resin by spreading
the 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
hazardous. Burning of waste resin is not allewed during start up, shut
down, malfunction or breakdown.

Waste oils fitting the following description and per letter dated May .
18, 1892 from Mary K. O'Toole to Don Sutton may be burned in quantities
not to exceed approximately 25,000 gallons per year at Joliet #3
generating station.

1. 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 belts, coal siles, or injected into the boiler.

¢. The Permittee shall analyze a representative sample of waste oil to be
burned for arsenic, cadmium, chromium lead, flash point, total halogens,
sulfur, and Btu values. The analysis report shall be submitted to the
Illinpois EPA with permit renewal application hased on yearly sampling.

d. The Permittee shall keep records of the quantity and analyses of waste
0il fuecl 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 waste oil fuel burned each year as part of the Annual
Pexrformance Report.

e. The Permittee is allowed to burn above mentioned waste oil when the
boller is in normal mode of operation, Burning of waste cil is not
allowed during startup, shutdown, malfunction or breakdown,

18a, This permit allows the burning of Western coal river basin coal or spot
market coal and Petroleum Coke substitution as described in your letter
dated May 1B, 19392 and March B, 19555, :
b. Stack test shall be rcquired if the company switches to Western coal,
powder river basin coal or spot market coal and Petroleum Coke
substitution usc prior to it khecomes normal mode of operation as fuel.

1%a., The Permittee is allowed to burn waste antifreeze by blendirg with coal
on the active coal pile, coal belts, coal silos, or by injection into
the beiler. '

b. The quantity of antifreeze burned.shall not exceed 1500 gallons per year
for this source. BSampling is required on a one time basis for arsenic,
cadmium, chromiuwn, lead, flash point, total halogens, sulfur and Btu
values. The Permittee shall sample once per year if the waste stream
characteristics change from the original sample.

¢, The Permittee shall keep records of the quantity and analyses of waste
antifreezo burned for energy rxecovery for a period of three (3} ycars.
Thesc records shall be kept on site and shall be made available to the
Illinols EPA pexsconnel on request during normal working and/or operating
hours. The Permittee shall report to the Illinois EPA the annpual
guantity of antifreeze burned each year as pari of the Annual
Performance Report,

d, The Permittee is allowed to burn the above mentioned waste antifreezc
when the boiler is in a normal mode of operation. Burning of waste
antifreeze is not allowed during start-up, shutdown, malfunction or
breakdown.

20a. This permit allows thé burning of Tire Derived Fuel (TDF). The TDF
. shall be burned in a blend with coal which shall not exceed three (3}
percent by heat input from TDF.
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b. 1i. Operations are allowed up to a 10% blend if a stack test is
performed after 720 operating hours of boiler testing at 10%
bleond, . .

ii, The Permittee shall notify the Field QGffice prior to coal/TDF
blend is increased beyond 3% heat ipput from TDF.

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

Location of Sample Points USEPA' Method 1
Gas Flow and Velocity USEPR Method 2
Particulate Mattex USEPA Method 5
Sulfur Dioxide USEPA Metheod 6
’ Carbon Menoxide USEPA Method 10
Nitrogen Oxides USEPA Method 19

The Permittee will conduct a stack test for particulate matter and other
pollutants regulated by the Ackt, within 45 days of an Illinols EPA
request. The Illinois EPA may request a test if observations of the
boilers indicate that the applicable emission limit may not be met.

This permit is issued based on negligible emissions of particulate
matter from #6 and #N conveyor belts and TDF handling unit, For this
purpose, emissions shall not exceed nominal emission rates of 0.1
1b/hour and 0.44 ton/year,

The Pcrmittee shall keep appropriate record showing the aﬁount of TDF
received an blended.

i. The Pormittee is allowed to burn small guantities of spent
electricians’ gloves by blending with TDF with coal as main fuel.

ii. The guantity of spent gloves burned shall be recorded and repeorted
to the Illinols EPA, Sampling is required on a one time basis for
arsenic, cadmium, chromiuvm, lead, flash point, total halogens,
sulfur and Btu values. The Permittee shall sample once per year
if the spent gloves characteristics change from the original
sample. )

The Permittee is not required to perform compliance stack testing as
part of gas rcburn system retrofit project. Continuous emissions
monitoring provision applicable under Phase II affected unit under acid
rain program remains unchanged.

The Illinois EPA has determined that neither the gas reburn system
retrofit project or resumption of the mode of cperation pricr to this
project following termination will constitute modifications under the
federal NWow Source Performance Standards, 40 CFR 60, Subpart A. This is
because these agtivities are exempt from consideration as modifications
pursuant to 40 CFR 60.14{e) (1) {4} and (5).
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The Illinois EPA has determined that the resumption of the mode of operation
prior to this project will not constitute a modlification under the federal
PSD rules, 40 CEFR 52.21. This is because this activity is exempt from
consideration as a medification pursuant to 40 CFR 52,21(b) {2} {a) and {e).

Both of these (b and c above) determinations are based on the gas reburn
system retrofit project being clean coal technology project, as
generally described in the application.

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

All records and logs required by this permit shall be retained at a readily
accessible location at the source for at lcast three years from the date of
entry and shall be 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 EPA regquest for records during the course of a source inspection.

Two coples of required reperts and notifications concerning equipment
operation or repairs, performance testing or a continuous monitering system
shall be sent to:

Illinols Environmental Protection Rgency '
Division of Air Pollution Control

Compliance Section (#40)

P.0. Box 19276

Springfield, Illinois &2794-927¢6

Telephene: 217/782—5811 Fax: 217/524-4710

and one copy shall be sent to the Illinois EPA's reglonal ofLfice at the
Toliowing address unless otherwise indicated:

I1linois Environmental Protection Agency
Division of Air Pollution Control

9511 West Harxrison

Des Plaines, Illinois 60016

Telephone; 847/294-4000 Fax: 847/294-4018

uld be noted that this permit is xevised to include operation of the
ted over-firo air system {SFOA), installed pursuvant to Construction Permit

00040073 (See Condition 11(d) and 12({b}).

If you
213/78

have any guestions concerning this permit, please call Youra Benofamil at
2-2113,

Penald E. Sutton, P.E,
Manaqer, Permit Sesction

Divisi

on of Air Pollution Control

)/FS :YB; ]§/{27Q&77
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Memorandum

Technical Recommendation for Tax Certification Approval

Date: August 12, 2008
To: Robb Layman
From: Ed Bakowski g

Subject: Midwest Generation, LLC. TC-08-04-25J

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

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

Qver-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 1AC
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.

PRINTED ON RECYCLED PAPER





