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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

OF THE STATE OF ILLINOIS
MIDWEST GENERATION, LLC )
Low NOx Over-fire Air Systems for )
Powerton Station, Unit No. 5, Boiler Nos. 51 & 52 )
) PCB 14-
) (Tax Certification - Air}
PROPERTY IDENTIFICATION NUMBER )
10-10-09-100-002 or portion thereof )
NOTICE
TO: [Electronic filing] [Service by mail]
John Therriault, Clerk Fred McCluskey
Illinois Pellution Control Board Midwest Generation, LLC
State of Illinois 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

Illinois Department of Revenue
101 West Jefferson

P.O. Box 19033

Springfield, Illinois 62794

PLEASE TAKE NOTICE that | 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 GRett S QQ/ft.ymma

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 Systems for )
Powerton Station, Unit No. 5, Boiler Nos. 51 & 52 )

) PCB 14-

) (Tax Certification - Air)
PROPERTY IDENTIFICATION NUMBER )
10-10-09-100-002 or portion thereof )

APPEARANCE

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

Respectfully submitted by,

/sl GRebs SH° LQééf/m(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 Systems for )
Powerton Station, Unit No. 5, Boiler Nos. 51 & 52 )

) PCB 14-

) (Tax Certification - Air)
PROPERTY IDENTIFICATION NUMBER )
10-10-09-100-002 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:

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
Powerton generating station in Tazewell 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.

2. The applicant’s principal business address is as follows:

Midwest Generation

440 South LaSalle Street, Suite 3500
Chicago, Illinois 60605
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3. The facility address is as follows:

Midwest Generation

Powerton Station

13082 East Manito Road

Pekin, Ilinois 61554

4. The subject matter of this request consists of two Low Nitrous Oxide (NOx)
Over-fire Air Systems, which were constructed and installed by Midwest Gen on Unit No. 5,
Boiler Nos. 51 & 52 of the Powerton Station. 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, each 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, each
system is “essential for completing the combustion process,” thus ensuring that the combustion
in the boiler is efficient, and also a “staging technique for controlling NOx formed in the main
combustion zone.” /d. The application states that each 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. /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
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.”
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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 Systeimns to prevent or reduce air pollution, it is the Illinois EPA’s engineering
judgment that the systems 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 Ill. Adm. Code 125.200. [Exhibit B].

8. Because the information in the application demonstrates that the Low NOx Over-
fire Air Systems satisfy the aforementioned statutory and regulatory criteria, the Illinois EPA

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

Respectfilly submitted by,

1sl ORet @(w)mn

Robb H. Layman
Assistant Counsel

DATED: 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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CERTIFICATE OF SERVICE

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

John Therriault, Clerk

Illinois Pollution Control Board

100 West Randolph 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 Fred McCluskey

Illinois Department of Revenue Midwest Generation

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

Springfield, Illinois 62794

Isi Rebt ggj -_\QZ(AV:W(IH

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

[This. Agency is authorized to request this infonnation|
X under 11linois RevisedSta'tues, 1979. Chapter, 120,
AIR WATER [Section 502a-5. Disclosure of this information is
ivoluntary. However. failure to comply could prevent]
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY [vour application fronl being processed or colild resul
P. 0. Box 19276’ Springﬁe]d’ IL 62794-9276 lin denial of your application for certiﬁcaﬁogj.
FOR AGENCY USE
Date Received Certification No. Date
Company Name Midwest Generation, LLC - Powerton Station (Unit 5 Boilers 51 & 52)
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, IL 60605 same
<&
83 Telephone Number 312-583-6000 Telephone Number same
[+
< Location of Facility
Quarter Section Township Range Municipality Township
Cincinnati
Street Address County Book Number
13082 East Manito Road, Pekin, IL 61554 Tazewell

Property Identification Number
10-10-09-100-002 Parcel Number

Nature of Operations Conducted at the Above Location - Powerton Station (Unit 5 Boilers 51 & 52)
Generation of Electricity from a coal fired power plant

Sec.B

MANUFACTURING
OPERATIONS

Water Pollution Control Construction Permit No. Date Issued

NPDES Permit No. Date Issued Expiration Date
Air Pollution Control Construction Permit No. Date Issued October 2, 2001

01080029

Air Pollution Control Qperating Permit No. Date Issued September 29, 2005

95090074

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.

Sec. C
MANUFACTURING
PROCESS

Materials Used in Process

Coal

Sec. D
POLLUTION CONTROL
FACILITY DESCRIPTION

Describe Pollution Abatement Control Facility — Low NOx Over-Fire Air

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
contralling 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.
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Sec. E
POLLUTION CONTROL FACILITY

ACCOUNTING DATA

CONTAMINANTS

(1) Nature of Contaminants or Pollutants

Material Retained, Captured or Recovered
Contaminant or Pollutant DESCRIPTION DISPOSAL CR USE
Nitrogen Oxides (NOx) - Nitrogen Oxides (NOx} NOx emissions are reduced
(2) Points of Waste Water Discharge
| Plans and Specifications Attached | Yes No X

(3) Are contaminants (or residues) collected by the control facility? Yes No X
{4) Date installation compll;';é:’jr:’ Méy 1,2003 Status of installation on date of application: Complete
{5) | a.FAIR CASH VALU‘iE IF CONSIDERED REAL PROPERTY: $ 5,795,094

b. NET SALVAGE VALUE IF CONSIDERED REAL PROPERTY: $

¢. PRODUCTIVE GROSS ANNUAL INCOME OF CONTROL FACILITY: $

d. PRODUCTIVE NET ANNUAL INCOME OF CONTROL FACILITY: $

e. PERCENTAGE CONTROL FACILITY BEARS TO WHOLE FACILITY VALUE: % 0.5%

Sec. F
SIGNATURE

The following information is submitted in accordance with the lllinois Property Tax code, as amended, and to the best
of my knowledge, is true and correct. The facilities claimed herein are “pollution control facilities” as defined in
Section 11-10 of the lllinois Property Tax Code.

Fred McCluskey
Vice President, Technical Services

Sigfiature A

Title

—"
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ALTA / ACSM SURVEY

COMMONWEALTH EDISON COMPANY
POWERTON STATION
TAZEWELL COUNTY, ILLINOIS
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AEST%AQT :
United. tllumlnatmg and ABB C-E Servtcee lnc report the
first commercial retrofit installation and performance.
results from a TFS2000™R firing system. - Pre-retrofit -
- and post-retrofit fiéld trials wera conducted to evatuate
. the impact of the retrafit design on the boiler emissions
and thermal performance. During testing. the retrofitted
390-MW,, utility boiler demonstrated NOx emissions on
the order of 0.25 1b/108 Btu, while firing Eastern bitumi- -
... hous coal over the entire load range, without increase in
[_. " unburned carbon (UBG). 6potent1at minirmum NOx
<+ emission level of 0.16 Ib/‘tD Btu was achieved in para-
metric testrng The effects of the retrofit on boiler emis-
sions, thermal performance and operating expenence
are reported ’

INTRODUCTION |
United liluminating (U1 provides electricity to south-cen-
tral Connecticut. In 1884, the electricity produced in the
Ui system came from an energy mix that was 94% fuel

e —

Javad

i 13 -
3

Mo %

T

r oil and 6% nuclear, To diversify its fuel base, in that year
ki Ul reconverted the Bridgeport Harbor Station Unit 3
(Figure 1) for coal firing. By 1985, the contribution of oil
& to UP's energy mix was reduced to 53%; nuclear was '
j: andcoal had provided 37%. Continuing with its strategy

of utilizing diverse fuels, Ui shifted Its energy mixto 1%
natural gas, 5% hydro, °’“traeh—to-energy 17% aif, 35
% nuciear, and 34% coa! by 1992,

The city of Bndgeport is located in a “Severe OZOI’IE Figure 1: United ltluminatirig‘s Bridgeport Harbor Station

nonatiainment area under the 1990 Clean Air Act -

Amendments (CAAA) Title |. Bridgeport Harbor Stqtton )

Unit 3 (BHS Unit 3} is a Phase I unit-under CAAA 1965 and commissioned in 1968. The steam generator

Title IV,  The State of Connecticut's F_teasonabl.y Lt . ) .

Achisvable Contiol Technolagy (RACT) NOx fimitation js > 1ated at 2,700,000 Ib/hr primary steam flow at maxi-
oY murm coniinuous rating {(MCR}, with a carrespending
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i
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0.38 1b/106 Biu fortangentlal coal-fired boilers. Wlth Urs . = ; Y .
 fuel strategy in place, the utility decided to retrofit BHS - reheat flow of 2,387,000 Ib/hr. The MCR design suaer
b ] heat and reheat outlet steam temperatures are 1005 F.
4 Unit 3, Its only coal-buming unit, wrth an aggressive [ow . - Hat |
i NOx fmng system. o ’ ~ Operating pressure at the superheater outlet is
<o '. , .. - 2629 psig.
. ABB C E Serv:c:es mvrted Ul to participate in a research - . e --
B development oroidct [ whi gh BHS Unit 3 woul ¢ Nornrnally rated at 39‘0‘ MWe, the unit was equ:pped with
'serve as the first commercial field demonstration of - a Tilting Tangential Firing System for firir.g pulverized
.+ TFS 2000™R technology. .Similar technology had, * : coal from five elevations and oil from four elevations.
; ! previously demonstrated ultra«low NOx emissions at the " During the reconversion to coal firing in 1984, close-cou-
[N taboratory scale R ‘pled overfire air was added. BHS Unit 3 operates wrth
. . . ' Cn T Eastern U.S, bituminous coals from sources in
UN]T DESCREPTEON " o . Kentucky. 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 BHS
Unit 3.

Eb BHS Unit 3 is a Combustion Englneertng, Inc., Controlled
Girculation® steam generator with radiant reheat cycle -
[ﬁ and a pressurized furnace (Figure 2). It was designed in
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Moisture . .. B4, |
Volatiie Matter ~* 3p.e,
Fixed Carbon " - 5779
Ash . - 6.8% -
’I\:Jitro'gen'- B 1.‘4%_-
Sulfur - -~ . T 0.7%
FONM:  © 192
HHV (Btulb) 13400
Hardgrove Index. 45 |

Table 1: *Typicat Coal Analysis

had no hiSLOW of s;gmﬁcant slag-
ging or fouling, and no history of
- pressure part failures related io
" . the coal propcrhes

TFS ESGOTMR SVSTEWE
DESIGN

The TFS 2000™R System at
BHS Unit 3 is an integrated refro-
fit design based on the successful
lahoratary development of
Combustion Engineering, Inc.’s
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(ABB C-E) TFS 2000™ system
far new boilers.2 The challenge
s to provide the most aggressive
contral of NOx emissions possible
within the constraints of a f{ixed
furnace geometry, without intro-
ducing any radical or negative

L ::" “departures from either design or
I opérating practices. -Previous
S ressarch and development efforts
1'_,: }’"‘._‘; suggested that the laboratory
SR *‘{ resulis for absolute NOx emis- .

_Fsgure 2: Brtdeport Harbur SIatmn Unit 3 Pre Hetrout

S:de E!evatmn

~ BHS Unit 3 is typically operated on automatic load dis-
patch, generating steam at MCR on weekdays and at

control load or lower ‘on nights and weekends. Pre-retro-
fit NOx emissions under normal operaiing conditions
were in the range of 0.55-0.60 Ib NOx/10° Btu. The unit

sions, and trends for ¢arbon

" monoxide and unburned carbon,
were consistent with a ity ,
hoiler.2 Therefore, the next step

- m the commercxallzatlon of the TFS 2000™R technolo-
'_ gy was a fieid demonstratton on a !arge utﬂtty boﬂer

The basac desngn phl!osophy of the TFS QDODTMR hrmg

system Is based on the mtegration of four major prmct—_
- ples ' CL :

Firing zone stonchlometry coniro!
Pulverized coal fineness control

1

2.
3. Initial combustion process cornirol
4

Concentric firing
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% can result i high levels of CO and UBC. The TFS
¢ 2000™R system (Figure 3) controls the process of NOx
'f01 mation and destruciion in distinct regions of the fur- .-
nace: by staging” the introduction of air ihrough flame -
* atiachment coal nozzle fips and muhtple levels of sepa-
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Wuit-Level
Beparatet] '
Qverfire Air

CIDSEaCcupIed -
Ovcrfu e AIF

| CRE™ Al
Nezzle Tips -

Flame Aitachment

- Puylverizer with
Dynamic Classifier.

Figure 31 Schematic Diagram of a TFS 2000R Firlng System

Laboratary testing has indicated that there is an optimum
main firing zone stoichiometry for minimizing NOx emis-
However, achieving this level of stoichiometry *

rated ovexfire air (SOFA) and close-coupled overfire aff

. (CCOFA). The TFS 2000™R system thereby optimizes
st the entire sto:chlometry h|story of the. coat pal‘tIClQS to
=3 mrnnmlze NOx emlssmns -

- Pulverized coal finenesé is controued byuseola
. DynamicTM classifier. TheTotating classifier vanes more
* - effactively prevent Iarger coal particles from exiting the

puiverizer, and this helps decrease the UBC levels i in the

flyash. Finer coal particles can ‘also enhance fhel—bound__ '
' nifrogen conversion and its subsequent reduction to |

molecular nitrogen under staged firing conditions by

_altowmg rapid ignition near the coal nozzle tip.

Flame attachment coal nozzie fips are mcorporated in
the TFS 2000™R system design to provide sarly fuel

Goal Nozzle Tips

devolatilization within an oxygen-deficient zone. With
conventional firing systems, coal is devolatilized in &n
oxygen-fich environment, and the fuel nifrogen released
can readily v ‘eact with the available oxygen fo.form nitro-

| gen oxide compounds. With the flame attachment coal

nozzle tip, rapid coat devolatilization is accompllshed by

. -establishing a flame froni near the exit of the tip. The
. coal nozzle tip design is hased on existing flame charac+

teristics, coal constituents, and fuel line nansport congli-

“tions. Besides the NOx emissions contmi henefits,
. ,establlshmg coal ignition early in the combustion ptocess
‘improves flame stability and minimizes mcreases in

unbumed coal levels.

‘ABB's patented CFS™M concentnc firing system alr
" nozzle tips direct some of the secondary air in the main

firing zone away from the fuel streams. Offsetting the air

‘decreases the local firing zone storchlometry durmg the

matxal combustion stages :

Concentnc fzrmg also creates an oxld:zmg 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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- decreases the potential for corr
- coals havmg hgh concentratrcns
) metala :

" sioning and is not ohanged dunng norma! opezatron of
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aspec;a]ly with "

.

The spec:fto eqmpment components selected to achreve

. these elements of combustion will vary for different retro-
fit installations, dependmg on the design and marnte— :

nance condition of the installed equipmént, and on the )
construotabrhty constramte at the site. -

TFS 2000 TMH SYSTEM !MPL EMEN TA TION _

The retrofit equipiment described below for the field -
demanstration of TFS 2000™8 technology at BHS

Unit 3 was installed in the Fall of 1993. The instailation
comc:ded with a scheduled marntenance outage for the.
turbina-generatcr The ourage duration” was 8.5 waeks .

Wmdbo::ee ’
Because the existing rr-am wmdboxes at BHS Unrt 3

" were In a deteriorated condition and the planned outage g

duration was short, the main wandboxes ware complatefy
repfaced with new, pre~assembled uniis, Each new.
main wiridbox {Figure 4) contains-one bottom air com-
partment, four elevations of air/oil compartments with
CFS™ aif nozzle fips above and below the off gun tips, .

two elevations of CCOFA compartments, and five éleva-

tions of coal compartments with flame aitachment coal
nozzle tips. New tilt mechanisms were provided ai the
cornpartmenta, re-using existing tilt drives. Secondary afy
flow to the windbos air registers is controlled by means
of louver dampers equipped with self-fubricating damper
bearing assemblies.

With ABB's flame attachment coal nozzle tips, 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.stablg volatile maiter flame and mini- -

mIZES NOx produot:on rn the fuél- -fich etream

. The CRe™ arr nozzle trps supphed at BPS Untt 3 are’,

equipped with manually-adjustable honzontat yaw mech~'
anisms, . The yaw adjustment is set so that a portion of
the secondary air is directed away from the fuel streams
toward an rmaglnaw cxrcie that is concentrio with the
main firing circle. The yaw angle is set during commig= :

the borler g

Tha CGOFA elevation air; reg‘i‘sters direct a portion of_ ’rﬁ_e '
secondary air into the furnace at the top ofthemain ~

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

The manual yaw adjusiment enables each CCOFA air
jet to be mdependenﬂy dlrected for eﬁecttve mmng

Two new SOI"A reglsters were added above each of the
new main windboxes. Each SOFA register contains
threa air compartments with adjustable horizontal yaw

sulfur, iron, or alkali -

soFA :

aofa

SOEA’

50 F'A

' SDFA

© | soFa

CCOFRA

COORA™ .-

Coal
"] crs
(@KL
CFS
Caoal
CFS .

51 on
crs

Caal‘

CFS
() | O

. | CFS
Coal

CFSs
() o
CFS

Coal
Alr

Figure 4; Schematic Diagram of TFS 2000R Windhores
' at BHS Unit-3

and vemcal tilt mechanisms (Frgure 5). Dunng commrs-
sioning, the yaw angie is set to minimize ‘carbon monox-

“ide and UBC emissions. This Is a manual adjustrnent
that is not lntended to be varied dunng operatton

_ To. measure the SOFA air ﬂow an annular ventun
o (F:gure 6) was installed in each SOFA air supply duct.
- ABB's patented annular venturi design requires only -
* " abeut two-thirds the length of a standard venturj and
¢ -measures air flow with an accuracy of +5 percent, It has

a sighal-to-noise rafio of approxamateiy 10. Annular ven-

- -turi are not required components for a TFS EOOOTMFI
: 'system retroflt : '

Pu!vanzer Modifications
-Pulverizer modifications to |mp!ament TFS 20007‘M R

technology are also site-specific, and depend greatly on
the condition of the existing pulvenzers as well as the
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coal o be fired a; - he retrofit. BHS Unit 3's five pulver-
izers were well-mEiitained and in good operating condi-
tion pricr to the retrofit. The pulverizers were upgraded |
to permit operation at higher fineness levels without coat
flow de-rating. The existing “spider”.fan wheels were
* replaced by new high efficiency fans (MEF) ulilizing the
existing exhauster casings. In addition, the existing” -
. B00-Hp pulverizer motars were replacad with new 700-
Hp motors. Figure 7 shows one of the new HEF wheels,
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Figitve 7: New HEF Wheel in the Existing Exhaister Casing

in each pulverizer, a new Dynamic™ classiiier rep!gced
the existing static classifier.. The Dynamic™ classifier '
has a vaned rotor that is supporied By two bearings.. lfc is
driven by a 40-Hp motor, and the speed of rotation’ is
controlled through an ac variable-speed controller.”
Figure 8 is a photograph of one of the pulverizers durujg_,
0 : A2 B the installation of the Dynamic™ classifier. The
s ! ’ I LT . " Dynamic™ classifier effectively sliminates large coal

Figure 6: Annular Venturi for SOFA Ductwark in Laydown Area particlas (+50-mesh ar +70-mesh) and minimizes the
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¢ . i s cated of néw w 24ya)) tubing and were subjected to
; uitrasonic thickri=g measurement prior to installation.
: Tubing thickness will be regularly monitored during:
- future maintenance outages.” Figura 9 shows the
approx&mate !ocatlons of this test eourpmeni ’
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Figure 9: Locations of Test Thermocouples and Test Panels

: : Control system inpuis/outputs and logic were added for
. . . e o operatian of SOFA dampers and Dynamic™ classifiers,
Figure 8'_ New Dynamic G.Iass'gier Rustng mStau?hqn and to expand the operational flexibility of all windbox
dampers. In addition, LI elected to perform additional
back pass modifications, to upgrade the DCS control
system and fo add continuous stack emissions monitors
and stack elevator during the outage. These modifica-
* fions wers not required for the new firing system

fractidn of +100-mesh. coal partfcies. i allows extensive
operatlonai flexibility, and can be used to compensate -
for the effedts of pulvenzer weay, load changes and

= ch | : -
L | changssincoaliype or grindabilty. - - IFS 2000™3 SYSTEM PERFORMANCE
o Adleditional WorP R : .. EVALUATION :
- Pressure part replacements Lequmng four main wmdbov Pre-retrofit and post-retrofit field frials were canducted fo
i tube panels and four SOFA tube panels acoogpanied~ - . evaluate the impact of the new design on the boiler
i the new windboxes arid SOFA registers. Addritionaf © emissions and thermal performance The focus of the
+- field trials was to quantify ‘the impact of the new firing

pressure parnt modifieations were made at BHS Unit 3 to
.eliminate mterferences wnh the SOFA register lnstalia-

fon. o o .~ BoLew L‘M!SSIONS PERFORMANCE.

- -The boiler emissions performance was characterized
_through a serles of parametric tests during which cartain
" operational parameters were varied in a systematic fash-
ion for several scenanos of hoiler !oad staged fmng, and

‘. system over the f_uli opera‘ging range of the boiles.”

_te . Aspartof the research and development project; 38
waterwall chordal thermecouples and 135 convective -« -~

.. section thermacaouples were installed fo provide accura’re

and convenient measurements of the boiler's thermal

. performance undar load. In addition, sk waterwall test secondary air biasing.
b panels were installed to mvesugate industry concerng Y
regarding long-term waterwall tube wastage under sub- A}?[ij 5{m;1§s’cﬁémem5 in this paper were determined
) stoichiometric firing conditions. These pane j- easu
L—;‘- ehlomet d & panels were fabri via EPA Method 7E, using a chemiluminescent NOx
11

e
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ed in units Btu.
Figure 10 shows the relationship of e measured NOA
emissions from BHS tnit'3 to the calculated sioichiome-

"ty at the top coal elevation for both the pre-retrofit and
‘post-retrofit configurations of ihe bo:ier All measure- .

ments were faken at MCR. -The charactensuc: degrease

in NOx émissions with decreasing stoichidmetry is evi-

dent. Pre-retrofit NOx testing with the use of CCOFA

" showed NOx levels in the range 0f 0.46- 0. 58 Ib

» NOJ‘iOB By,
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Fégure 10: NOx Emissions vs. Stoichiometry at MCH

_"Sixty—six poéi—retrofit tesis were conducted while varying
= the coal fireness and the degree of staging and mixing,

atong with a number of operatfng varfables such as

' 'excess ajr, 'Post-retrofit NOx emissions as low as’

. 0.20 b NOxﬁO Biu were ach|eved wnth no mcrease in

. the UBC fn the flyash. - _ _ T

The two data pornts !abeled “Potenttal Minimum NOx"
-(0.18 and 0.16 tb NOx/1 0 Bilt) represent short-term

(app;ox:mate!y 3 hours) test results. These results weré
- achieved with carbon monoxide emissions less than 200

“ppm and only a two-percentage point increase inUBC
emissions over the ple-retroﬂt level. It is significant that
. the potential minimum NCX rasults were achieved at a

' higher stoichiometry than many of the higher posr~retroﬁt N

testing results, demonsnarmg that stmchxametry ignot . :
i‘he onfy vanab!e affecrmg NO,. emfssmns

The post-retmnt test NOx emlssmns asa funct[on of bm!— .

et load are shown in Figure 11. The secondary alr *

" dampers and t[lts were controlled to operate the boiler
with NOx émissions on the order of 0.25 Ib NOx/108 Buy
from MCR through control foad (GL), to minimum load,
with no increase in UBG in the flyash, Although it is typl-
cally expected that NOx levels will increase dramatically

Recejyed, Elerkg: [ffice -

: Figure 11:

/10308 s EBUADTES

: ause of the required increasa in
excess air, at Bhu it 3, the post-retrofit NOx emission

at minimum Joad can be controlled to less than

030 Ib/ 05 Btu :

v . A
d o

F:gure ‘I 2 compares the BHS Unu 3 post retrofit testmg
for NOx emissions to other low NOx retr ofit results for

. Similar coals in- tangentxalfwﬂred bm!ers The pre-retrofit
_average NOx emissions of 0.62 tix/466 B for 14 othaer
units firing Eastern bituminous coals i is shown in the first

~ (lefi) bar. ‘ABB C-E Seruxces LNCFS™ fifing sysrems

were apphed in these units.# As shown in Figure 12, -
LNCFS™ system field results reached a lowar firmit fos
NOx emissions at an average of 6.36 Ib/1 08 Btu. The

- BHS Unit 3 field demonstration test resuits fm NOx

~ emissions are significantly lower.

C?arban Hononide Emissions : :
All carbon manoxide (CO) measurements reported in

. this paper are given in units of parts per million {ppm) of

035 :
<] Post-fefrofit Testing

h<1
. B

Potenial
Minimum NOx

Min CL [itlog3]

Boiler L.oad {MW)

NOx Emissions vs. Boiler Load

NOx (A0 Bto} - -

“YES 2000 R

[t]] a
" PresRetrofit LNGFS LNCFS TFS EBUDH
© Averagas . levell Level lif . Post-Aeirofit  Faotentlal
oot . - Tesling - Minimum

Figure 12; Ccmp‘arisan of ABB Retrofit Results for NOx Emissions
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test protocols used are in acco
‘Method 10. Pre-retrofit GO emissions were Iess than

* 50 ppm. During the post-retroflt testing the SOFA yaw

angles were varied to demonstrate the variation of CO
emissions with NOx. During the tests documentéd in
Figure 10, at full load, CO levels 0f 44 ppm were .. .
obtained at NOx emissions of 0.34 Ib/1 0B Bu; CO
emissions of 22 ppm occurred with NOx en'nssmns of
0.24 1h/108 B and CO emissions of 178 Ppm wele
found with NOx emissions of 0.16 Ip/‘lqﬁ .Btt.; - '

o Gpec;fy ) : :
- Opacity meastn ements were taken wrrh the plant instru-

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

~ than 10% for most tests, and below the regulated limit

under all test condiiions. Isokinetic sampling of the flue

_gas entering the unit's electiostatic precipitator (ESP)

confipmed that there was no significant change inithé fly-
ash (dust) loading entenng the ESP. 'No sigriificaint
change in the mass ratio of flyash-io- bottom ash was

Aobserveci

E:'DILEF:‘ OPEHA TIONAL PEE‘FOFIMANCE

_Dirving post-reirofit testing on the BiHS Unit 8 bailer, muk-

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 Patferns

A long-term 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, the superheater division panels and supar-
heafce'r platen assemblies (Figure 2). These ash deposits
are friable and easily removed. No other significant '

" changes in ash accurmulation have been observed | inthe

convectwe sections of the hoiler. Slagging has

" decreased on about one-third of the furnace wall, in the
: 'eieas near the CFS™ gir elevations. Altheugh the ash
* and slag deposition pafterns have changed, ’theg,nr are
. controllable with the ex:stmg somblowers and wall blow-

-ere on the boaler -

The hoiler had no hlstory of waterwa[l corrosion bcfore e
the retrofit. After approximately ten months of post-retro- - -
fit operation, no evidénce of accelerated watelwal!

wastage has been observed. -

C‘aal Fmenees

' “Calibration runs for tﬁe Dynamic™ classafler wuth the “B"
pulverizer established the relationships among coal feed

rate, fineness, and classifier rotation speed. Gererally, a
higher classifier rem produces greater fineness, and rpm !
can be decreased as coal feed rates are decreased. At

_all coal feed ¢ . the coal fineness achleveble with the
Dynamic™ ciassifier is finer than with the static classifier.
particulatly in terms of decreasang ar ellmmatmg the

“largest +50 and +70-mesh particles. Goal partictes | in

-these size ranges have significant impact onUBC.

Figure 13 compares the parformance of the static ciassi-
fier and the Dynamic™ classifier at BHS Unit 3 with five

‘putvenzers each in service at 55 000 b Goal/h

“10
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t‘lgure 13: Comparison of Static and Dynam:e Classifiey
Fineness Resulis .

Puiverizer performance has met expectetaons, with the

*: exception of a “rumble” condition that occurred during

testlng at high classmer rotation speeds. High fineness
“rumble” can occur with eithes dynamrc or static classi- -
fiers on a high-f ineness setting. High fineness “rumbls"
Is an mstabmty, leading to vibrations, that is cdused by
an increase in recirculation of fine particles. At BHS Unit
3, the Dynamic™ classifier iotatlonal speed is currently

Jlimiteel to avoid high fineness “rumble”. A'studyisin

progress at the ABB Power Plant Laboratories Pulverizer

- Development Facility in Windsor, Conn., to developa

methodology for predsctmglpreventmg 'the onset of hrgh

. fmenese “rumble

: '__' Furnace Oxygen !mbe!ance
The dxygen concentration in the flue gas was measu:ed

at the economizer outlet in accordance with EPA Method
3A. Postretrofit left/right oxygen imbalance is Jess than
or equal to the pre-retrofit performance.
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Eerler‘ Effrcrency

affect the boiler thermal efficiency (ASME F‘erformance

- Test Code 4,1). Pre-retrofit dnd post-retrofit boiter effr- _
- clencies were calculated at MCR and at conirof load!, and .
© the eﬁzcrency remained at 814 - 91.7 pelcent regard- ‘

Eess of the NOx emrssmns levet

Steam Temper'aa‘ureﬂ"" Tour Cenfre!

2 Al post-refrofit operation of the bofler confirms that the o
supérheater and reheater design cutlet steam temperaw .-
tures’can be maintained at Joads from MCR through con- .

trol load. ini addition, ihe supstheater and reheater
design pressures ‘and mass flow rates are maintained at

 all loads from MGFI through como! load. .

Steam temperature controf is aeee_mphshed through the
use of the adjustable iilts and the interstage desuper-
heaters. The windbox tilis eontrnue to opeiate wrthin
their netmal iange :

At both the maximum and potential minfmum NOx emis-
sions levals, the post-retrofit feheater desupetheater.
spray water flows were about the same as the pre-retrofit
levels, Thus, the implementation of TFS 2000™R tech-

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

Elginent Steam Tem,eerature imbalance

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

‘ation, and the other was at the minimum NOx emission. .
% The (low temperature) superheater rear pendant outlet ~
¢ steam temperatures, (high temperature) superheater fin- .

ishing pendant outlet ternperatures, and thie high temper-

1+ ature rehgter outlet temperatures were measured and

analyzed ‘As compared to the initial operation of the

" unit, firing oil, in 1968, there was no significant daﬁerence-‘ '
- inthe element steam temperature pronles caused by the

TFS EODOTMH system ' :' L s

Marrrmum Lacar Hear Absarp;:en Hates C '

- The peak waterwall hagt absorptmn rates calculated
© from readings with the chpidal thermocouplés installed in

the furnace walls were well below the design values and -
confirm that the post-retroflt departure from nucleate’
boiling (DNB) margin for the borler remams w:thrn ABB

Vertrca! Heat Abserptmn Profr!e , -
The vertical heat absorption profile, as measured
through the chordal waterwall thermocouples is similar

o ' fowards the upper
"The installation of the TFS EOOOTMH frrmg syetem did nat - .

|2/II]/2I]|3 ** - PCB 2014-073 * * *

urider all post-reti*3ehperating conditions. Thereisa .
slight shift in the e vertical heat absorption profile
rmace under potential minimum NOx
conditions. This shift did not adVereer at’ecr bor[er
waterwarl cxrculat:on :

UB@ AS A F UNCTEON OF N@x EMESSE@NS
Significant increases in UBC levels in the ﬂyash have
‘been documented for boilers retrofrtted with earligr low
NOx firing systems.? Pre-retrofit UBC levels at BHS3
Unit 3 were in the range of 5.8 - 8.0 percent garbon.” For
a tangentralty—fired boiler with an Eastern brtummoue
coal, this range is abiout average ' :

© The ﬂyash sarnptes for both the pre retrofit and post

retrofit UBC results were obtained it acdordance with -
EPA Method 17. Carbon content was deter mrned dzrect~

' ly, nat by loss of ignition (LO),

UBGC levels for postwretront operation at BHS Unit 3 wzth
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 decreasrng NOx emis-
sions is evident for the three post-retrofit data sets. The
trends also.ilustrate that UBC control is dependent upon
the partrcle size of the coal,” NOx emissions as low as
0.20 1b/10% Biu were obtained with no increase above
pre-retrofit levels of UBC in ihe flyash.

14
12 g
g‘ 10 - %
ﬁ . %o FCuarsg{as mm) «,, Pre-Retvetlt (Ste!lci A
N S p =] "2,
& X - St
g Og~0 ‘“-\_‘\‘
g . E B 05\‘“ G 0 e Momical {87 rpm) . Fa
E o n:l . . . -
I FlnB(BDrpm)
b 72 .
) SR 0 ! W T )
N S &I X 0.40 050 0.8¢

" NOx {lb/10° Btu)

. Fi;glllre 14: UBC in tglyash vs, NOx Bmissicns at ICR

-

| CGMMERCEAL OPERATING EXPERIENCE

The unit has been operating commercially, post-retroﬁt
. firing éoal for about ten months. The unit peraies under

. _-ioad 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, Dperators report 1o
significant operational problems, and no Indication of

actelerated waterwall wastage or corrosion has beeh
observed.
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‘United lllummatmg and ABB C-E Services consider the’

E|EEtFDHIE F|||ng REEE|VEQ-
CONGLUSIONS

" ratrofit of Bridgeport Harbor Station's Unit 3 to be a com-

" merctaliy and technically successful full- scale demon-
- “stration of TFS 2000™R technology. The boiler thermal.
" performance and efficiency are unchanged from the

pre-ratrofit conditions. Although the siagglng/fouhng pat-
terns have changed slightly from pre-retrofif, the exisiing

soothlowers and wail blowers are capabie of contro!tmg

them

' Dunng teetxng, the bculer consmtenti;sf demonstrated NOx

emissions on the order of 0.25 [b/10 Btu over the entire

- load range, with po Increase in unburned carbon in the
flyash. The lowest NOx emissions measured for this bolf- :

er during post-retrofit parametric testing Is 0.16 Ib/108 :
Btu. The potential for long-term operation of the boiler at

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

- ation of the boiter with the TFS 2000™R technology has

caused ho srgmficant adverse impact on hoiler operation
ar ava:iablhty . )
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HLINOIS ENVIRONMENTAL PROTECTION AGENCY

P.C. Box 19506, SPRINGEIELD, ILLINOIS 62794-9500

RENFE CIPRIANG, DHIRECTOR

217/ 762-2113

CONSTRUCTION PERMIT{S|s Sa Bovlor Over Gire Air
PERMITTES

Midwost Goneraticn - EME, LLC

Attn: Richard Hancogk, Plant Manager
13082 EBast Manito Road

Pekin, Illinois 61554-B8587

Appligation No.: 01080025 I.D. No.: 173BO1AAA
Aoplicant's Designation: POWSINOXOFA Date Rereived: Dhugust 13, 2001
Subject: NO, Emission Reduction Project

Datae Issucd: Octoher 2, 2001

Logation: 13082 East Monito Road, Pekin

Pearmit is hereby granted o the abave-designaced Permittes to CONSTRUCT
amissisn souroecls) and/or air polluticn conrtrol equipment consisting of an
emicoion reduction projeat including installing ovarfire alr system on Units
$#5) and §i52 boiler ns deseribed in the above-referenced application. This
Pezmit ies zubjeck Lo atandard conditiona atbtached hereto and the Following
apzcial condition(s):

1. This permit 18 issued baged on the cwmisslon reduction project heing a
pollution contrel project as it is being pursucd ko reduce emiasgions of
nitrogen oxides (NO,) to facilitate compliance with the Acid Rain
roquivements and 35 IAC Part 217, Subpart V and Subpart W.

2. Thiz permit doez not relax or otherwisc rovize any reguirements and
conditions that apply to the operation of the axisting tnits #51 ond
{152 and associated cperations, including applicable monitoring,
testing, recordkeeping, and ropeorting reguirements to Eederal Aecid Rain
program.,

3a.  Within one year of the iniriasl starbtup of a unit with ovexfize air
system, the Permlttes £hal)l submit a pexiormance report to the Illimoils
CPA diBcussing the effects on NO, emisnions from the steam gonerating
units and any effects on emiagions of other pollutants, such az carbon
monoxide and parkiculate matter, and any effects on boilewxs cfficiency
or capacikty.

h. The overfire air system ol Units #51 and #52 may be opgrated pursuant
to this eonstruetion permit until either the existing operating perwits
are reissued to addvess these units or a CARPP permit is issued for the
Lnource.,

4, The Illinois EPA has determined that this project, as desoribed in the
application, will not constitute a modification of Units #51 and #52
under federal New Sourge Performance Standards, A0 CFR €0 bocause the
project has the primary funetion of peducing air pollutants and
therafore ie notb considerad a mndification purpvant Lo 40 CFR
£50.14 (=} (5).
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b. The Illincls EPA has determined that this preiject, as describzd in the
application, will nnt constitute 2 wmodification fox Unit #51 and #52
under the federal Prevantion of Significant Deterioration of Airx
ouality {(PSDH) rxules becousa it ig a pollution control preject and
therefore i3 not considered a modificacion purasuvant to 40 CFR
52.21(b) (2) (iid) (h) and (b) (32).

If yon have any questions on this permit, please call Mohamad Anane at
217/782~21311,

Donald B. Sutrton, P.E,

Manager, Permitc Section

Divigion of 2ir Pollution Control
DS ;MA:jar

co: Reqion 2
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NorTH GRAND AVENUE EasT, P.O. Box 19506, SPRINGFIELD, ILLINOIS 62794-9506 —(217)782-2113

Robp R. BLAGOEVICH, GOVERNQOR DoucLas P. Scott, DIRECTOR

Memorandum

Technical Recommendation for Tax Certification Approval

Date: December 29, 2008
To: Robb Layman
From: Ed Bakowski ﬁ

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

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 Illl. Adm. Code
125.204. | offer the following recommendation.

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

Low Nox Over-Fired Air System for Unit 5 Boilers 51 & 52 which reduces Nox
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 13082 East Manito Road, Pekin, Tazewell County
The property identification number is 10-10-09-100-002

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 IAC
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 lllinois Pollution Control Board. Therefore, it is my recommendation that the Board
issue the requested tax Certification for this facility. :
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