UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

§ & 2 REGION 4
g M g ATLANTA FEDERAL CENTER
% S 61 FORSYTH STREET
P40 ppre® ATLANTA, GEORGIA 30303-8960
S
NOV 2 2 1999 RECE; YED

NOV 29 1999

BUREAU oF AIR FEG UL ATION

4 APT-ARB

Mr. A. A. Linero, P.E.

Florida Department of Environmental Protection
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

SUBJ: Preliminary Determination and Draft Permit for Kissimmee Utility Authority (KUA) -
Cane Island Power Park Units No. 1 and 2 (PSD-FL-182A) located in Osceola County,
Florida

Dear Mr. Linero:

Thank you for sending the preliminary determination and draft permit dated
November 10, 1999, for the above referenced facility. The preliminary determination is for the
proposed modification of the permitted levels of nitrogen oxides (NO,) emissions, potential to
emit, hours of operation and method of compliance for the Cane Island Units No. 1 and 2,
located in Osceola County, Florida. The existing facility consists of a 40 MW simple cycle
combustion turbine (Unit No. 1) and a 120 MW combined cycle combustion turbine {(Unit No.
2). The permitted emission rates for NO, emissions while firing natural gas/fuel oil are 25/42
ppm and 15/42 ppm, respectively. Effective January 1, 2000, the permitted NO, emission rates
for Unit No. 1 will decrease to 15 ppm while firing natural gas. KUA is requesting that the NO,
emission rate while burning natural gas remain at the 25 ppm level, thereby foregoing the
planned 54.3 tons per year (TPY) reduction of NO, emissions. To counteract this increase in
potential emissions, KUA is proposing to limit the number of operating hours for both Units No.
1 and 2. The total emissions from the proposed modification are below the thresholds requiring
Prevention of Significant Deterioration (PSD) review for NO,; however, since this is a relaxation
of the previous permit terms, this modification is still subject to PSD review.

Based on our review of the preliminary determination and draft permit, we do not have
any significant comments. However, we recommend that KUA continue working with the Unit
No. 1 combustion turbine vendor (General Electric) to achieve the NO, emission rate goal of 15
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If you have any questions regarding these comments, please direct them to either
Katy Forney at 404-562-9130 or Jim Little at 404-562-9118.

Sincerely,

R. Douglas Neeley
Chief

Air and Radiation Technology Branch
Air, Pesticides and Toxics
Management Division
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The Orlando Sentinel

Osceola County
804 W. Emmett Street
Kissimmee, Florida 34741

Date: Nov 19, 1999

This is to certify that the attached advertisements did publish in
The Osceola Sentinel, /\/o vewmbev /7 . 1999

RECEIVED Kelk Fortner

Advertising Account Executive

NOV 2 4 1999 The Osceola Sentinel

BUREAU OF AIR REGULATION

STATE OF FLORIDA
COUNTY OF OSCEOLA

I, the undersigned authority, hereby certify that the foregoing is a true and correct copy

of the instrument presented to me by et (C /"/Or')L ner

as the original of such instrument.
WITNESS my hand and official seal, this /?ﬁ‘ day of /[/0 V. ,
1999.

3, CYRISE A, FRANEY
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State of Florida at Large
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PUBLIC NOTICE OF INTENT TQ ISSUE AIR CONSTRUCTION PERMIT MODIFICATIQN

STATE OF FLORIDA .
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Kissimmee Utility Authority, Cane Island Power Park
DEP File No. PSD-FL-182A, 0970043-007-AC
Osceola County

The Department of Environmental Protection (Department) gives notice of its intent to issue a modification of a
Prevention of Significant Deterioration (PSD) Permit to Kissimmee Utility Authority (KUA) for its Cane Island Power Park
located in Osceola County. A Best Available Control Technology (BACT) determination was required for this modification
pursuant to Rule 62-212.400, F.A.C. Prevention of Significant Deterioration (PSD). The applicant’s name and address are:
Kissimmee Utility Authority, 1701 West Carroll Street, Kissimmee, Florida 34741.

This is an existing facility consisting of a 40 Megawatt simple cycle combustion turbine (Unit 1) as well as a 120
Megawatt combined cycle unit (Unit 2). Both units fire natural gas and No. 2 fuel oil with gas/oil heat inputs of 367/372 and
869/928 MMBtu/hr respectively (at an ambient temperature of 59°F). These units have a Title V permit (0970043-001-AV)
issued by the State of Florida.

The permitted emission rates of nitrogen oxides (NOx) for Units 1 and 2 whlle firing gas/oil are 25/42 ppm and 15/42
respectively. On an annual basis the permitted tons per year (TPY) of potential NOx emissions are 171.2 and 290.6
respectively. Effective January 1, 2000 the permitted NOx emission rate for Unit | decreases to 15 ppm while firing natural
gas firing, causing the potential TPY of NOx to equal to 116.9 (a reduction of 54.3 TPY).

KUA requests thai the aforementioned NOx emission rate for Unit 1 remain at 25 ppm while firing natural gas, thereby
eliminating the emission rate reduction slated for January 1. 2000. In order to ensure that the potential annual emissions -
{TPY) of NOx do not remain at the higher levels, further emission limits are proposed as described below. These emission
limits will be accomplished by a reduction in the permitted operating hours of Unit 1 as well as an annual NOx cap for the
combined operation of Units 1 and 2. No. Other emission limit increases are requested.

Unit |
potential NOx emissions

Unit 2
potential NOx emissions

Units 1 and 2 combined
potential NOx emissions
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As currently permitted 171.2 290.6 461.8
As permitted effective 1/1/00 116.9 290.6 407.5
As requested effective 1/1/00 103.5 290.6 366.1 (annual cap)

In addition to the above, a number of other Unit 1 pollutant emissions have the potential to be reduced. These are itemized
below. '

Permitted Unit | Potential Unit 1 Potential

Potlutant - Tons per year (TPY)

Emissions effective 1/1/00

Requested Unit 1 Potential
Emissions effective 1/1/00

Emissions Reductions

Particular Matter (PM/PM10) 40.9 24 16.9
Volatile Organic compounds (VOC) 6.9 4.3 2.6
Carbon Monoxide (CO) 193.2 121.5 71.7

It is noted that emissions from Unit | have ranged from 6 to 29 tons per year of NOx over a 5 year period. This reflects the
peaking characteristics of the Unit. These values are less than significant for PSD and it is expected that the unit will typically
operate in a similar manner in the future regardless of potential emissions.

The Department will issue the final permit modification with the attached conditions unless a response received in
accordance with the following procedures results in a different decision or significant change of terms or conditions.

The Department will accept written comments concerning the proposed permit issuance action for a period'of 14 (fourteen)
days from the date of publication of “Public Notice of Intent to Issue PSD Permit Modification.” Written comments should be
provided to the Departments Bureau of Air Regulation at 2600 Blair Stone Road. Mail Station #5505, Tallahassee, FL. 32399-
2400. Any written comments filed shail be made available for public inspection. If written comments received result in a
significant change in the proposed agency action. the Department shall revise the proposed permit and require, if applicable,

another Public Notice.




The Department will issue the permit modification with the attached conditions unless a timely petition for an
administrative hearing is filed pursuant to Sections 120.569 and 120.57 E.S., before the deadline for filing a petition. The
procedures for petitioning for a hearing are set forth below. Mediation is not available in this proceeding.

A person whose substantial interests are affected by the proposed permitting decision may petition for an administrative
proceeding (hearing) under sections 120.569 and 120.57 of the Florida Statutes. The petition must contain the information set
forth below and must be filed (received) in the Office of General Counsel of the Department at 3900 Commonwealth
Boulevard, Mail Station #35, Tallahassee, Florida, 32399-3000. Petitions filed by the permit applicant or any of the parties
listed below must be filed within fourteen days of receipt of this notice of intent. Petitions filed by any persons other than those
entitled to written notice under section 120.60(3) of the Florida Statutes must be filed within fourteen days of publication of the
public notice or within fourteen days of receipt of this notice of intent, whichever occurs first. Under section 120.60(3),
however, any person who asked the Department for notice of agency action may file a petition within fourteen days of receipt
of that notice, regardless of the date of publication. A petitioner shall mail a copy of the petition to the applicant at the address
indicated above at the time of filing. The failure of any person to file a petition within the appropriate time period shall
constitute a waiver of that person’s right to request an administrative determination (hearing) under sections 120.569 and 120.57
E.S., or to intervene in this proceeding and participate as a party to it. Any subsequent intervention will be only at the approval
of the presiding officer upon the filing of a motion in compliance with Rule 28-106.205 of the Florida Administrative Code.

A petition that disputes the material facts on which the Department’s action is based must contain the following
information: (a) The name and address of each agency affected and each agency's file or identification number. if known: (b)
The name, address, and telephone number of the petitioner, the name, address, and telephone number of the petitioner’s
representative, if any, which shall be the address for service purposes during the course of the proceeding; and an explanation of
how the petitioner’s substantial interests will be affected by the agency determination: {c) A statement of how ard when
petitioner received notice of the agency action or proposed action; (d) A statement of all disputed issues of material fact. If there
are none, the petition must so indicate; (e) A concise statement of the ultimate facts alleged. as well as the rules and statutes
which entitle the petitioner to relief; and (f) A demand for relief.

A petition that does not dispute the material facts upon which the Department’s action is based shall state that no such facts
are in dispute and otherwise shall contain the same information as set forth above. as required by Rule 28-106.301.

Because the 2dministrative hearing process is designed to formulate final agency action, the filing of a petiticn means that
the Department’s final action may be different from the position taken by it in this notice. Persons whose substantial interests
will be affected by any such final decision of the Department on the application have the right to petition to become a party to
the proceeding, in accordance with the requirements set forth above.

A complete project file is available for public inspection during normal business hours. 8:00 a.m. to 5:00 p.m.. Monday
through Friday, except legal holidays, at:

Department of Environmental Protection Department of Environmental Protection

Bureau of Air Regulation Central District Office ‘
111 8. Magnolia Drive. Suite 4 3319 Maguire Blvd., Suite 232 '
Tallahassee, Florida 32301 Orlando. Florida 32803-3767

Telephone: 850/488-0114 Telephone: 407/894-7555

Fax: 850/922-6979 Fax: 407/897-2966

The complete project file includes the Draft Permit modification, the application, and the information subrmitted by the responsible
official, exclusive of confidential records under Section 403.111, ES. Interested persons may contact the New Resource Review
Section at 111 South Magnolia Drive, Suite 4, Tallahassee, Florida 32301, or call 851/488-0114, for additional information.
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BLACK & VEATCH

8400 Ward Parkway Black & Veatch Corporation
P.O. Box 8405

Kansas City, Missouri 64114 -

Tel: (G13) 458-2000

Kissimmee WUtility Authority B&V Project 24489.018
Cane Island — Unit 1 PSD Permit Amendment Request B&V File 32.0000

Qctober 20, 1999

Florida Department of Environmental Protection
Division of Air Resource Management

Bureau of Air Regulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Subject: Response to Request for Additional
Informatien

Altention: Al Linero
Administrator, New Source Review Section

Gentlemen;

On behalf of Kissimmee Utility Authority (KUA, the Applicant), Black & Veatch (B&V) is herewith
submitting the additional information requested in Florida Department of Environmental
Protection's (FDEP) September 24, 1999 response to the Applicant’'s Unit 1 permit amendment
application of August 31, 1899. As FDEP is aware, General Electric (GE) has not been able to
develop the technelogy for a dual fuel LM6000FPA unit to meet a 15 ppmvd natural gas NOx
emission rate, and cannot guarantee when, if ever, such technology may be available. Thus,
KUA is requesting an amendment to Construction Permit No. AC49-205703 (PSD-FL-182) and
the Initial Title V Air Operating Permit, Permit No. 0970043-002-AV, to modify Unit 1's NOx
emission limit during natural gas firing from 15 to 25 ppmvd, based on the revised BACT
analysis and an operating limit of 5,000 hours per year. As a result of the requested permit
amendment, annual potential emissions from Unit 1 wili be less than those currently allowed.
FDEP's specific information requests, along with the Applicant's responses, are provided below.

Request ltem 1;

What are the lowest levels of NOy that can possibly be consistently achieved with water injection
with the LM&000OPA engine, based on the experience of KUA and the engine manufacturer? Are
lower emissions achievable with higher water injection rates?

Response:

Historical Unit 1 emission test data and relative accuracy test audit (RATA) data (Attachment A)
from 1995 through 1998 indicate that natural gas fired NOx emission levels have ranged from
approximately 20 ppmvd @ 15% Q5 to just under 25 ppmvd @ 15% O, with water injection. The
lowest levels consistently achieved are best represented by recent continuous emissions
monitoring (CEM) data from October 12, 1999. These data, included as Attachment B, reveal an
average NOx emission level for Unit 1 of 21.4 ppmvd @ 15% O; for a 3-hour period on QOctober
12, 1999. The average water-to-fuel injection ratio during this period was 1.03:1.

the imagine . build company™
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Kissimmee Utility Authorily B&V Project 24489.018
Cane Island - Unit 1 PSD Permit Amendment Request October 20, 1999

The water injection control systems for Unit 1 were configured by GE to achieve the delicate
balance of minimizing NOx emissions while optimizing turbine performance and limiting CO
formation. GE's recommended water-to-fuel ratio for LMB00OPC combustion turbines firing
natural gas is typically 1.18:1 to achieve NOx levels of 25 ppm, while KUA's experience firing
natural gas in the LM6Q00OPA combustion turbine demanstrates that approximately a 1:1 water-
to-fuel ratio is necessary to achieve NOx emission levels less than 25 ppm. While higher water-
to-fue! ratios may result in limited additional NOx reduction (certainly not down to the 15 ppm
level), such ratios are not recommended by GE, and may result in reduced combustor life and
increased combustor inspections, increased equipment erosion and maintenance costs, unstable
combustor flames and potential flame extinction, and high combustor dynamic pressures. GE
does not recommend any higher water injection rates than are necessary to achieve NOXx
emission levels of 25 ppm. Please refer to GE's letter of October 19, 1999 to KUA regarding this
issue (included as Attachment C).

Request item 2:

Please evaluate the applicability of spray intercooling to reducing NOx emissions from this
engine.

Response:

GE currently offers LMB000PC combustion turbines with spray intercooling technology, also
known as SPRINT. There have been several inquiries to GE relative to use of SPRINT
technology on LM8000PA combustion turbines, but these have been with an emphasis on
providing hot day power augmentation (increasing turbine output on high end days), rather than
as a method for enhanced NOx control. To date, SPRINT technology has not been used for
emission reductions from a LMB000PA combustion turbine, nor has a decision been made
whether GE will consider adapting SPRINT technology for modification of LMB000PA field
machines. Please refer to GE's letter of October 19, 1999 included as Attachment C.

Request ltem 3:

The analysis provided proposed reducing allowable hours of operation firing gas from the current
8760 hours per year to 5000 hours per year. The application information for potentiai NOy
emissions shows that KUA proposes no reduction in hours of operation for fuel oil firing, allowing
for a total of 6000 hours of operation per year (5000 hours for gas firing plus 1000 hours for oil
firing). Based on information provided in annual operation reports, Unit 1 has operated 1096
hours in 1996 and 774 hours in 1897, for an average of 935 hours (firing primarily gas).
Comparing past actual operation with proposed future operation shows that NOy emissions will
increase by approximately 105 tons per year. Please address this issue.

Response:

It is the Applicant's position that a hot-side SCR for Unit 1 became cost ineffective in the best
available controi technology (BACT) analysis when the annual hours of natural gas firing were
fimited to 5,000 h/yr. Furthermore, it is also ineffective at 8,760 h/yr. Results of the revised
BACT analysis submitted with the application were intended to substantiate the requested
modification of Unit 1's natural gas NOx emission limit from 15 ppmvd @ 15% O, to 25 ppmvd
@ 15% O, on January 1, 2000. A reduction in fuel oil firing hours is neither relevant to the
natural gas NOx limit for Unit 1, as it plays no role in achieving lower gas fired NOx emission
limits, nor practical for KUA, who's natural gas fuel contracts and partnership with Florida
Municipal Power Agency (FMPA) depend on the levei of dual-fuel capability currently allowed.
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Kissimmee Utility Authority B&V Project 24489.018
Cane island ~ Unit 1 PSD Permit Amendment Request October 20, 1999

Test data while firing distillate fuel oil {Included in Attachment A) clearly indicate Unit 1's ability
to achieve compliance with the 42 ppmvd @ 15% O, NOx emission limit. For these reasons,
KUA is not propoasing a reduction in the distilate fuel oil firing capability of Unit 1.

A comparison of past actual emissions to future potential emissions is typically performed to
determine whether or not a modification {physical change or change in the method of cperation
of an emission unit) results in a significant emission increase with respect to Prevention of
Significant Deterioration (PSD) applicability. It must however be made very clear that KUA is
neither proposing a physicat modification nor change in the method of operation of Unit 1, but
merely a relaxation of the 15 ppm NOx emission limit for natura! gas firing scheduled to take
effect January 1, 2000. The 15 ppm was based on the specific representations from GE, that
GE had emerging technology designed to lower LMG6000PA emissions 10 15 ppm during natural
gas firing. A more accurate and representative comparisen of NOx emissions, with regard to
the proposed request, is 1o compare the current permit “Potential Emissions” and future
proposed permit “Potential Emissions”. The following comparison of “Potentials” to “Potentials”
illustrates a 49.7 tpy reduction in NOx emissions from Unit 1 based on an emission limit of 25
ppm and 5,000 hiyr of natural gas operation. '

Permitted Emission Levels

(36 Ib/h (25ppm) * 7,760 hfyr) + (63 Ib/h (42 ppm) * 1,000 h/yr) = 171.2 tpy
Proposed Emission Levels

{36 Ib/h (25ppm) * 5,000 h/yr} + (63 Ib/h (42 ppm) * 1,000 hiyr) = 121.5 tpy
Additional Emissions Reduction

{171.8 tpy (Permitted Emission Level) — 121.5 tpy (Propesed Emission Level)) = 49.7 tpy

Request ltem 4:

The application proposes no reduction in hours for oil firing even though annual operation reporis
show that the greatest amount of oil firing was in 1998 with approximately 13 full load hours on
oil. It appears that KUA could propose a dramatic reduction in allowable hours for oil firing
without compromising the ability to operate the unit. Please comment and provide historical data
showing the actual hours of operation firing gas and oil as well as the fuel consumption by fuel
type for calendar years 1998 through 1994. We wish to confirm the information available in our
records from annual operation reports.

Response:

As previously stated in response tc ltem 3, KUA is currently meeting the permitted fuel oil
emission limit of 42 ppm, and dees not intend to propose a reduction in allowable hours of fuel
oil
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B&V Project 2448%.018
October 20, 1999

Unit 1 - Historical Oberating Hours and Fuel Consumption

Maximum
Documented
Operation Fuel Consumption®
Year Fuel (hiyr)
1995 Natural Gas 2,201 762.2 Mscflyr
Fuel Qil 2 4,835.4 galfyr
1996 Natural Gas 404 138.9 Mscf/yr
Fuel Gil 1 2,417.7 galiyr
1987 Natural Gas 772 267.3 Mscflyr
Fuel Oil 2 4,835 4 galfyr
1998 Natural Gas 1079 373.7 Mscfiyr
Fuel Oil 17 41,100.9 galfyr

®The fue! consumption calculations are based on a fue! oil of heat content of
138,064 Btu/gal (HHV) and average fuel oil heat input of 338.8 MBtu/h, and a
natural gas heat content of 1,042.5 Btu/scf (HHV) and average heat input of
361.0 MBtu/h,
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Kissimmee Utility Authority B&V Project 24489.018
Cane Island — Unit 1 PSD Permit Amendment Request October 20, 1999

fiing. The fuel oil capability is required for backup capability due to the nature of natural gas
and purchase power contracts for both KUA and FMPA. The following table summarizes Unit 1's
actual operating hours and fue! consumption as requested.

Request ltem 5:

Overall, the control cost effectiveness seems high. The analysis dces not appear to have been
based upon a vendor's quote for a hot SCR system for this installation; an actual quote should be
obtained for this analysis. Below are specific points which appear questionable. The
contingency of 25% (particularly on top of a 6% retrofit factor) seems very high given that this is
commercially available technclogy. :

A. The contingency of 25% (particularly on top of a 6% retrofit factor) seems very high
given that this is commercially available technology. ‘

B. The indirect capital costs were generally calculated as a percentage of the total direct
capital cost, although more typically the direct installation costs (in the analysis shown as
“balance of plant”) are not used to estimate the indirect capital costs.

C. The rate for administrative charges, taxes and insurance at 5.75% is higher than a
more typical 4% rate.

D. The nominal interest rate used for the capital recovery factor was 10% (the “real
interest rate™ shown of 5.5% pius apparently an anticipated annual rate of inflation of 4.5%})
although 7% is more typical.

E. The charge for lost power generation from backpressure seems excessive, as does
the stated increase in back pressure of 6 inches of water.

F. Catalyst life seems low at 3 years, particularly for a unit that fires primarily gas. The
Department is aware of at least one vendor that will guarantee a catalyst life of 3 years inclusive
of 1000 hours of annual oil firing, yet no NOy reductions due to oil firing were included in the
analysis.

G. The analysis did not consider the control effectiveness for the allowable use of fuel
oil, and did not consider any reducticn in annual Title V fees associated with the overall decrease
in NOy emissions from both gas and oil firing.

H. There is no description of what constitutes the “annual distribution check”, or
justification for this cost.

|. The economic analysis was based on only 5000 hours of operation on gas, although
with installation of SCR there would be no reason to limit operation to less than 8760 hours per
year.

J. The “starting point” for determining the NCx reductions appears 1o presume the
continuance of water injection. In the event that an SCR is installed, water injection (for gas as
well as oil firing) should be able to be eliminated (or at least reduced). A higher “starting point”
should therefore be assumed.

Accounting for these comments would serve to improve the cost effectiveness of SCR. Please
provide the basis for costs used |n the analysis where they differ from the recommendations in
the above comments.

Response;

A quote was not obtained directly for this project. However, B&V had a current quote for a
similar project that had been obtained only a month before the cost analysis was being
developed for Unit 1. This quote is included as Attachment D along with the calculation
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performed to adjust this quote to the conditions associated with Unit 1. As illustrated by the costs
in the quote, high temperature SCR calalysts are extremely expensive in comparison to
conventional SCR catalyst. Changes have been made to the revised BACT cost tables based on
FDEP comments. These changes are shown in the enclosed Tables 1 and 2 of Attachment £. It
should be noted, however, that these changes do not change the conclusions of the revised
BACT analysis which show that installing a high temperature SCR on the Cane Island Unit 1
combustion turbine is not cost effective.

Sa. The contingency of 25 percent is typical for studies of this level of detail and is the right

level of contingency for this estimate. The contingency accounts for the fact that this is a

preliminary design. The following items, which are not resolved at this stage in the project, can

significantly impact the cost: !

» An exact layout of the new SCR ductwork is not complete

» Location of ammonia storage is not established

e Catalyst prices are in state of fluctuation due to the NOx SIP call being proposed by the EPA
for coal fired units

e Structural steel costs are currently volatile

« Labor costs are volatile

Table 3, included in Attachment F shows a comparison of the costs with and without the
contingency included. It reasoned from Table 3, that removing the contingency does not result
in the high femperature SCR being cost effective.

The six percent retrofit factor is required due to the additional costs associated with retrofit work.

The following costs are included in the six percent value:

» Cosls associated with lost power generation during the outage to tie in the new equipment.

+ Coslts associated with additional canstruction labor required to work around existing
equipment at the ptant.

5.b. Changes have been made to the costs in accordance with FDEP’s comment. Revised
costs are reflected in Tables 1 and 2 in Attachment E. Specifically, the Purchase Equipment
Cost consists of catalyst and ammonia, ductwork and catalyst reactor, control/instrumentation,
and ammonia storage.

5.c. Changes have been made to the costs in accordance with FDEP's comment. Revised
cosls are reflected in Tables 1 and 2 in Attachment E.

5d. The capital recovery factor for this project was calculated incorrectly. It should have
been based on an interest rate of 5.5 percent. Revisions to the costs using the correct capital
recovery factor are shown in Tables 1 and 2 in Attachment E. Please note that this interest rate
is less than the seven percent referenced in FDEP’s Request for additionat information.

5e. The charge for lost power is based on taking the backpressure on the combustion turbine
and converting it to lost kilowatts (kW'’s). This calculation is based on a graph provided to B&V
by Westinghouse on another project. This is the standard calculation used by B&V for
calculating lost generation. Once k\W's are calculated, the XW's are multiplied by the hours of
operation per year and the energy costs (in $/kWh) listed in Table 1 of the revised BACT
included in the “Application”. The back pressure of 6 inches w.g. was developed by taking the
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4.5 inw.g. from the catalyst quote plus an additional 1.5 in w.g. due to the additional ductwork
that will be required in Unit 1's retrofit. The extra 1.5 in w.g. would not be required for a new unit.

51, The catalyst in the quote has been guaranteed for 3 years worth of operating hours.
Therefore, for Unit 1 (with only 5,000 hours of operation), the actual catalyst life is equivalent to
5.3 years. The catalyst costs listed in the revised BACT are for 5.3 years not 3 years.
Manufacturers are guaranteeing a catalyst life of three years worth of operating hours. However,
there are concerns about how well high temperature SCR’s will last on a unit which has the
potential to fire fuel oil. Included as Attachment G is a telephone memorandum discussing
three oil fired units in Puerto Rico which have rapidly degrading, high temperature SCR
catalysts. It should be noted that due to impurities in the oil, fuel oil firing degrades the catalyst
even when ammonia is not being injected. '

5g. As previously discussed, no reduction in fuel oil fired emissions are required in this
request for modification of the natural gas NOx emission limit and no evatuation of fuel oil NOx
reduction is required or relevant to this process. Title V fee savings are not included in the
BACT cost analysis, but neither are the training and development costs associated with the Title
Il - Risk Management Program which are required when ammonia is stored onsite. Itis
expected that the savings and incurred costs of these two items would nearly offset each other,
and therefore were not included in the BACT cost analysis.

5.h. An annual distribution check is required to ensure the ammonia slip is minimized in the
SCR system and to track catalyst life. The activities associated with this include NOx testing of
the SCR catalyst inlet and outlet, Ammania testing of the catalyst ocutlet is included and catalyst
activity tests are also included. The costs are based on testing quotes from other projects.

5.. A revised BACT analysis was performed based on the operating scenario of the Cane
Island Power Park. If KUA proposed that Unit 1 would be operated 8,760 hours per year, then
the revised BACT analysis would have been performed for 8,760 hours per year. However, we
are proposing an operating limitation of 5,000 hours per year. Therefore, this is the operating
scenario that should be used to perform the BACT analysis and is the information contained in
the revised BACT submitted to FDEP as Attachment D of the “Request Letter”.

5.. As stated in the revised BACT, the analysis follows a “Top Down” approach as USEPA
guidance authorizes, and the most stringent NOx control should be compared to the next most
stringent NOx control technology analysis. Therefore, an SCR is compared 1o the next most
stringent NOx control (water injection). If the revised BACT had compared SCR to conventional
combustors without water injection, it would have skipped an important step in the NOx control
alternatives. In addition, the revised BACT analysis would not have followed regutatory
guidelines, which require a “Top Down analysis in which the most stringent technology is
compared to the next most stringent technology. It seems inconsistent to suggest comparing
SCR to conventional combustors when FDEP has a documented history of promoting in-
combustion controis over post-combustion controls.

Request item 6:
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Please indicate whether any other (additional) means are available to obtain real offsetting
reductions in NOx emissions from the facility as a whole.

Response:

Short of installing SCR systems, which are clearly contrary to FDEP's documented history of
promoting in-combustion controls over post combustion controls, limited annual operation of Unit
1 is the only practical option available to obtain rea! offsetting NOx reductions.

If you have any questions regarding this submittal, please do not hesitate to call me at 913-458-
7928.

Very truly yours,

BLACK & VEATCH

Timothy M. Hillman
Air Permit Coordinator

kjl
Enclosure[s]
cc Ben Sharma (KUA)

Jeff Ling (KUA)
Tasha Buford
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NOx EMISSION SUMMARY for RELATIVE ACCURACY TEST AUDITS
COMBUSTION TURBINE 1

CANE ISLAND PLANT

KISSIMMEE UTILITIES AUTHORITY

INTERCESSION CITY, FLORIDA

NOVEMBER 15, 1985

RUNNQ,  TIME
1 0750-0814
2 " 0837-0901
3 09090833
4  0945-1009
5  1016-1040
B 1047-1111
7 1121-1145
B  1152-1216
9 12241248

TOTAL DATA POINTS:

AVERAGE .

Sd:

cC:

RA-

FIGURE 1 - RELATIVE ACCURACY DETERMINATION(NOx)

NOx PPM @ 15% Q2

RM

22.19
23.7
23.58
24,32
2294
22.99
23.89
238
23.54

23.53

BAF(BIAS ADJUSTMENT). |

M

22.38
22.89
23.65
23.95
23.41
22,97
23.12
23.08
23.08

23.17

DFE

0.2
0.81
-0.07
0.37
0.53
0.02
0.77
Q.82
0.46

0.357
0.362
0.278

2,70 -

1.015

CYULOAD
MW

40.0
40.0
410.0
40.0
40.0
400
3as
39.9
397

-— 2w AN g SN

NOx LB/MMBTU
M M DIFF
0.082 0.082 0
0.087 0.084 0.003
0.087 0.087 0
0.08 0.088 0.002
0.088 0.088 0.002
0.084 0.085 -0.001
0.088 0.085 0.003
0.087 0.085 0.002
0.085 0.085 0.001
9
0.086s 0.0852 0.0013
0.0014
0.0011
2.80
1.016




Table 1 Emission §ummary
Units | and 2
Cane island Pacility
Kissimmee Utility Autbority
Intercession City, Florida
October 8-9, 1996

Unit | - Number 2 Diesel Firing - October 9, 1996

Actual Heat Inpu( NOx Emissions

86/80/01

$6¥9 9P Lob YVd 85:60 I¥d

VM GNYIST ANYD

' MMBTUH 15% 02 1SO
RunNe, Time GPM HHV O ppmvd ppmvd pprivd  [bsMMBTU ]
] 0952-1059 38.1 315.61 14.92 18.12 37.59 44.47 - 0,147 {
2. 1122-1231 38.7 320.6 14,65 ~an 16.55 44,19 . 0.142 4
k) 1245-1152 44.1 365.3 14,92 37.99 3749 46.00 0.146 4
Average 40.1 J13.8 £4.8) 38.27 37.21 44,89 0,145 4
nit ] - Natural Gas Firing - October 9, 1996
NOx Emissions
Actual Heat Inpui - 15% 02 ISO
RunNo. Time KSCFH MMBTUHHHV 02% ppmvd ppmvd ppmvd ibs/ MMBTU ]
1 1458-1648 339.85 154.3 15.41 22,82 24.5 29.97 0.020 3
2 1701-1845 339.35 334.3 15,13 23.02 24.39 29.)8 0.050 3
3 1857-2024 359.04 374.3 15.39 23.06 24.68 30.46 0.091 3.
Average 346.25 3610 15.38 22.97 24.52 29.87 0.0%0 3
Unit 2 - Natural Gas Firing - October 8, 1996 -
NOx Emissions
Actual Heat Input 15% 02 ISO .
RunNo.  Time KSCFH MMBTUHHHV 02% ppmvd ppmvd ppmvd b MMBTU b
! 1405-1512 8GO 834 15.08 7.89 7.99 10.02 0.030 24
2 1532-1639 BlO 844 15.01 7.91 193 10.04 0.029 ~ 24
b ] 1653-1800 815 850 15.12 8.06 8.2 9.90 0.030 25
Average 808 343 15.07 7.95 8.03 9.99 0.030 4
NOTES; 150 = emissions at 59°F, 40% RH, 29.92" Hg
HHV Oil » 138064 BTU/Gal
HHV Gas = 10425 BTU/SCF
Is/MMBTU = ppm (2.595 x 10-9)M)Fd) / 209 )
) 20.9 - %02
fos/Ht = IbsMMBTU x MMBTUH

Zoolh



"« 10/08/99 FRI 08:58 FAX 407 846 6485

TABLE 1 - NOx RATA RESULTS
COMBUSTION TURBINE CT-1
KISSIMMEE UTILITIES AUTHORITY

CANE ISLAND KUA

RELATIVE ACCURAGY DETERMINATION(NOR/DILUENT)

CANE ISLAND PLANT -
1011687
NATURAL GAS FIRING
S
RUN NO. TIME __ REFERENCE METHOD
NOxPPM 02% (BMMbty
1 1007-1037 22261 18.27 0.087
2 1047-1117 2195 1524 0.061
3 1132-1202 20.89 15.23 0.080
4 12101240 21.49 15.22 0.081
S 12531323 21.50 15.24 0.083
<] 13311401 2238 15.23 0.086
7 1410-1434 2287 15.32 0.089
8 1444-1505 21.82 15.25 0.084
9 15614-1538 21.68 15.17 0.082
TOTAL DATA POINTS; B
AVERAGE OIFF. : 21.78 15.24 0.084
Sd:
ce:
* RA:

BAF(BIAS ADJUSTMENT);

NOx COMBINED SYSTEM({LB/MMbtu)
RM M DiFF
0.087 0.077 0.010
0.081 0074 | 0.007
0.080 0.074  0.008
0.081 0.075 0.006
0.083 0.077 0.006
0.086 0.076 0.010
0.088 0.077 0.012
0.064 0.078 0.006
0.082 0.077 0.005
9

0.084 0.07¢ 0.008
0.002

0.002

11.29

1.099




"o 10/08/99 FRI 08:58 FAX 407 846 6485

CANE ISLAND KUA

.

TABLE 1 - NOx RATA RESULTS

COMBUSTION TURBINE CT-1 .
KISSIMMEE UTILITIES AUTHORITY-CANE ISLAND
INTERCESSION CITY, FLORIDA

10/6/98

NATURAL GAS FIRING

RELATIVE ACCURACY DETERMINATION{NOX/DILUENT)

RUN NO TIME __REFERENCE METHOD
NOXFPM Q2%  Lo/MMbty

NOx COMEINED SYSTEM(LB/MMbty)

RM M DIFF
1 1025-1045 21,53 14.64 0.075 0.075 0.079 «0,004
2 1059-1119 20.33 14.75 0.072 0.072 0,081 -0.008
3 11301150 19,20 14,69 0.070 c.070 0.082 ~G.012
4 1205-1225 22.02 14.71 0.077 0.077 0.083  -0.008
5 12351255 20,82 1472 0.073 0.073 0.083 =0.010
6 1305-1328 20.30 14,77 0.072 0.072 0.083 -0.011
7 13451406 21,79 14.76 0.077 0.077 0.084 -0.008
a 1418-1428 2185 14,70 0.076 0.076 0.083 -0.007
9 1448-1508 22.20 14.71 0.078 0.078 0.082 =0.008
TOYAL DATA POINTS; 9 9
AVERAGE DIFF, ' 21.16 14.72 0,074 0.074 C.082 <0.008
§d: _ 0.003
cc: PASSED WITH AVERAGE DIFFERENCE < 0.01 0.002
RA: 13.36
BAF(BIAS ADJUSTMENT): 1.000

dioo4
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16:30
16:31
16:32
16:33
16:34
16:35
16:36
16:37
16:38
16:39
16:40
16:41
16:42
16:43
16:44
16:45
16:46
16:47
16:48
16:49
16:50
16:51
16:52
16:53
1654
1655
1656
16:57
16:58
16:59
17:00
17.01
17.02
17.03
17:04
17:.05
17:06
17:07
17.08
17.09
17:10
17:11
17:12
17:13
17:14
17:15
17:16
17:17
17:18
17:19

October 12,1999

Unit 1

NOx_cor_1 H20_INJ_1 GAS_FL_1 LOAD_1

217
215
243
209
212

21
209
214
209
21.2
21.1
208
21.2
207
229
209
21.9
21.1
21.5
2186
211
215
21.2
215
211
21.9

21
21.4
215
21.4
21.4
214
51.8
20.2
205
213
209
21.3
211
21.1
213
21.1
214
207

21

21
21.2
208
208
21.5

27.44
27.39
27.55
27.63
27.83
27.79
27.45
28.04
27.54
27.68
2811
27.71
27.91
30.36
32.81
31.94
32.35
32.24
32
32.45
321
32.64
3221
32.77
31.82
32.6
32.04
32.13
32.31
32.32
32.49
32.41
32.85
33
32.16
32.69
32.58
32.38
32.33
32.23
32.41
32.04
32.68
32.31
323
31.95
32.41
32.55
32.15
32.91

5228
5219
5218
5224
5223
5227
5225
5220
5216
5230
5222
5224
5223
5610
5781
5785
5778
5775
5778
5782
5774
5779
5785
5777
5762
5766
5764
5779
5768
§777
5778
5775
5773
5774
5775
5773
5770
5775
5744
5767
5770
5734
5741
5746
5740
5736
5725
5747
5754
5758

30
30.01
30.01
30.06
30.02
30.01
30.01
30.03
30.04
30.01
30.06
30.01

30
33.09
33.94
33.89
33.81
33.84
33.84
33.85
33.88
34.02
34.05
33.99
33.86

338
33.81
33.86
33.81
33.89
33.94
33.89
33.92
33.88
33.89
33.83
33.94
33.85
33.75
33.84
33.78
3376
33.77
33.72
33.71

337

33.7
33.77
33.91
33.92

Gas pph

142209212
14196.43989
1419371974
14210.04061
14207.32047
14218.20105
14212.76076
14199.16003
14188.27945
14226.36149
1420460032
14210.04061
14207.32047
15260.01682
15725.16171

15736.0423
15717.00128
15708.84084
15717.00128
15727.88186
15706.12069
15719.72142

15736.0423
15714.28113
15673.47895
15684.35953
15678.91924
15719.72142
15689.79982
15714,28113
15717.00128
15708.84084
15703.40055
15706.12069
15708.84084
15703.40055
15695.24011
15708.84084
15624.51633
15667.07968
1569524011
15597.31487
15616.35589
15629.95662
15613.63574
15602.75516
15572.83356
15632.67676
15651.71778
15662.59836

H2o pph
13730.976
13705.956

13786.02
13826.052
13926.132
13806.116

13735.98
14031.216
13781.016
13851.072
14066.244
13866.084
13966.164
15192.144
16418.124
15982.776

16187.94
16132.896

16012.8

16237.98

16062.84
16333.056
16117.884
16398.108
15922.728

16313.04
16032.816
16077.852
16167.924
16172.928
16257.996
16217.964

16488.18

16513.2
16092.864
16358.076
16303.032
16202.952
16177.932
16127.892
16217.964
16032.816
16353.072
16167.924

16162.62

15987.78
16217.964

16288.02

16087.86
16468.164

water to gas ratio

0.965547577
0.965450219
0.971276047
0.972677655
0.980208198
0.978050314
0.966454036
0.988172256
0.971295783
0.973620136
0990259752
0.975794818
0.983025901
0.995552245
1.044067101
1.015679527
1.02996365
1.026994682
1.018820303
1.03243273
1.02271212
1.0390168886
1.024265422
1.043516268
1.015902589
1.040083273
1.022571502
1.022782247
1.030473568
1.029186827
1.034420889
1.032409976
1.049975128
1.051386292
1.024446308
1.041680043
1.0387246
1.031454336
1.0354197
1.028100343
1.033304612
1027921545
1.04717593
1.034418994
1.035179779
1.024676721
1.041426657
1.041921371
1.027865454
1.051432439



17:20
17:21
"17:22
17:23
17:24
17:25
17.26
17:27
17:28
17:29
17:30
17:31
17.32
17:33
17:34
17:35
17:36
17:37
17:38
17:39
17:40
17:41
17:42
17:43
17:44
17:45
1746
17:47
17:48
17:49
17:50
17:51
17:52
17:53
17.54
17.55
17:56
17.57
17.58
17:59
18:00
18:01
18:02
18:03
18:04
18:05
18:06
18.07
18:08
18:09
18:10
18:11
18:12
18:13
18:14
18:15

206
208

21
211

21
211

21
209

21
208
20.9

21
331
21.4
21.4
209
217
211
213
215
213
211
2186
214
21.4
212
213
21.2
21.4
213
209
21.2

21
21.2
20.8
21.3
211
208
21.3
207
21.3
207
45.4
20.5
206
203
205
204
205
204
205
206
209
206
207
209

32.68
32.51
32.34
32.06
32.09
31.94
32.12
32.12
32.45

32.4
32.52
32,16
31.74
3177
32.23

321
32.48
32.41
3211

324
32.56
32.22
31.92
32.06
32.18
3219
3217
32.21
32.42
3267
32.02
32.47
32.23
32.62

32.3
32.56
32.77
32.08
32.68
31.76
32.51
32.22
32.08
31.92
32.56
32.74
3252
32.65
32.79
32.61
32.82
3252
32.62
32.65
32.43

32.8

5773
5757
5758
5721
5714
5714
5713
5721
5740
5756
5751
5759
5735
5749
5753
5761
5773
5778
5775
5776
5782
5784
5775
5757
5774
5766
5757
5770
5784
5790
5753
5761
5757
5793
5778
5801
5796
5787
5786
5759
5760
5776
5759
5754
5758
5764
5766
5764
5772
5772
5776
5776
5783
5791
5792
5797

33.92
3384
33.76
33.66
33.58
33.55
33.62
33.61
33.77
33.76
33.77
33.77
33.74

KX
33.79
33.92
33.95
33.97
33.91
3393
3397
33.86
33.83
33.78
33.81

338
33.77
33.87
33.92
33.88

339
33.83

339
33.85
33.97
33.95
33.99
33.93
33.88
33.79

338
3382
33.81
33.75
33.76
33.91
33.85
33.79
33.79
33.84
33.96
33.87
33.85
33.97
34.06
34.04

15703.40055
15659.87822
15662.59836
15561.95298
15542.91196
15542.911965
15540.19181
15561.95298
15613.63574
15657.15807
15643.55735
15665.31851
15600.03502
15638.11705
15648.99764
15670.7588
15703.40055
15717.00128
15708 84084
15741.56099
15727.88186
15733.32215
15708.84084
15659.87822
15706.12069
15684.35953
15659 87822
15695.24011
15733.32215
15749.64302
15648.99764
15670.7588
15659.87822
15757.80346
15717.00128
15779.56463
15765.9639
15741.48259
15738.76244
15665.31851
15668.03866
15711.56099
15665.31851
15651.71778
15662.59836
15678.91924
15684.35953
15678.91924
15700.6804
15700.6804
15711.56009
15711.56099
15730.602
15752.36317
15755.08332
15768.68404

16353.072
16268.004
16182.936
16042.824
16057.838
15982.776
16072.848
16072.848

16237.98

16212.96
16273.008
16092.864
15882.696
15897.708
16127.892

16062.84
16252.992
16217.964
16067.844

15212.96
16293.024
16122.888
15972.768
16042.824
16102.872
16107.876
16097.868
16117.884
16222.968
16348.068
16022.808
16247.988
16127.892
16323.048

16162.92
16293.024
16398.108
16052.832
16353.072
15892.704
16268.004
16122.888
16052.832
15972.768
16293.024
16383.096
16273.008

16288.02
16408.116
16318.044
16423128
16273.008
16323.048

16338.08
16227.972

16413.12

1.041371386
1.038833366
1033221668
1.030900429
1033129187
1028299976
1034276037

1.03282975
1.039987116
1.035498264
1.040237054
1.027292486
1.018119253
1.016599885
1.030602239
1025019924
1034998244
1031873938
1.022853574
1.031912743
1.035932502
1.024760559
1.016801186
1.024453944
1.025260936
1.027002471
1027968914
1026928157

1.03112158
1.037996098
1.023887176
1.036834796

1.02988617

1.03587077
1.028371743
1.032539515
1.040095493
1.019778913

1.03903163
1014515216
1.038292307
1.026179895
1.024737032
1.020512139
1.040250386
1.044912328
1.037530922

103884839
1.045057639
1039320818

1.04528939
1.035734642
1.037662004
1.037181522
1.030014991
1.040868087



18.16
'18:17
18:18
18:198
18:20
18:21
18:22
18:23
18:24
18:25
18:26
18:27
18:28
18.29
18:30
18:31
18:32
18:33
18:34
18:35
18:36
18:37
18.38
18:39
18:40
18:41
18:42
18:43
18:44
18:45
18.46
18:47
18:48
18:49
18:50
18:51
18.52
18:53
1854
18:55
18:56
18:57
18:58
18:59
19:00
19:01
19:02
19:03
19:04
18:05
19:06
19:07
19:.08
19:09
1910
19:11

20.7
208
205
21
206
208
209
21
21
21
21
211
21
207
20.8
209
47
17.5
20.2
213
209
21
21.3
208
211
21.2
214
211
212
21
209
213
214
214
21.4
21.4
213
214
208
211
20.8
21
20.8
21.1
209
209
509
208
209
21.5
211
212
209
21.3
21.2
21

32.53
32.68
32.06

328

325
z2n

325
3265
32.74
32.41
32.44
3247
32.76
32.85

328
32.87
33.01
33.17
3228
32.66
32.71
32.48
32.89
32.87
32.63
azn
32.99
32.76
33.03
33.13
32.67

325
32.78
32.68

326
3277

328
32.68
32.35
32.67
32.49

326
32.55
32.55
32.65
32.24
32.63
32.63
32.06
32.49
32.27

3286
32.16
32.46
32.76
32.27

5764
5765
5776
5783
5787
5819
5810
5800
5811
5796
5795
5787
5785
5794
5798
5814
5807
5809
5821
5822
5822
5807
5840
5817
5810
5813
5839
5835
5815
5816
5818
5820
5823
5826
5825
5821
5834
5820
5825
5822
5818
5822
5813
5809
5825
5813
5812
5814
5829
5825
5825
5816
5829
5831
5830
5843

33.95
3387
33.97
34.03
34.08
34.17
34.17
3417
3413
34.07
34.01
33.97
34.06
34.06
34.15
34.19
34.21

34.2
34.26
3427
34.24
34.24
34.26
3426
34.21
34.32

343
34.33
34.25
34.24
34.23
34.27
34.28
34.23
34.28
34.27
34.26
3427
34.21
34.25
34.21
34.24
34.24
34.26
34.29

343
34.29
34.34
34.37
34.33
34.26
34.31
34.31
34.29
34.32
34.43

15678.91924
15681.63938
15711.56099
15730.602
15741.48259
15828.52725
15804.04594
15776.84448
15806.76608
15765.9639
15763.24375
15741.48259
15763.24375
15760.52361
15771.40419
15814.92652
15795.8855
15801.32579
15833.96754
15836.68768
15836.68768
15795 8855
15885.6503
15823.08696
15804.04594
15812.20637
15882.93016
15872.04958
15817.64666
15820.36681
15825.8071
15831.24739
15839.40783
15847.56827
15844.84812
15833.96754
15869.32943
15831.24739
15844.84812
15836.68768
15825.8071
15836.68768
15812.20637
15801.32579
15844.84812
15812.20637
15809.48623
1581492652
15855.7287
1584484812
15844.84812
15820.36681
15855.7287
15861.16899
15858.44885
15893.81074

16278.012
16353.072
16042.824
16313.04
16263
16368.084
16263
16338.06
16383.096
16217.964
16232.976
16247.988
16393.104
16288.02
16413.12
16448.148
16518.204
16598.268
16152.912
15343.064
16368.084
16252.992
16458.156
16448.148
16328.052
16368.084
16508.196
16393.104
16528.212
16578.252
16348.068
16263
16403.112
16353.072
16313.04
16398.108
16413.12
16353.072
16187.94
16348.068
16257.996
16313.04
16288.02
16288.02
16338.086
16132.896
16278.012
16328.052
16042.824
16257.996
16147.908
16313.04
16092.864
16242.984
16393.104
16147.908

1.03821008
1.042816481
1.021084029
1.037025792
1.033130133
1.034087616
1.023040288
1.035572102
1.036460963

1.02866936
1.029799212
1.032176474
1.039957528
1.033469471
1.040688565
1.040030483
1.045728269
1.050435148
1.020143054
1.031874888
1.033554764
1.028938327
1.036039173
1.039503104

1.03315645
1.035154969
1.039367159
1.032828427
1.044922317
1.047905665
1.033000585
1.027272179
1.035588715
1.031887874
1.029548524
1.035628497
1.034266764
1.032961686
1.021653214
1.032280863
1.027308122
1.030072037
1.030091539
1.030800846
1.0311275886
1.020281144
1.029635737
1.032445644
1.011799855
1.026074588
1.019126714
1.031141705
1.014955812
1.024072312
1.033714215
1.015987183



19:12
19:13
19:14
19:15
19:16
19:17
19:18
19:19
19:20
19:21
19:22
19:23
19:24
19:25
19.26
19:.27
19:28
19:28
19:30
19:31
19:32
19:33
19:34
19:35

1

221 3293 5861 34.46 15942.77336 16478.172 1.033582528
215 32.93 5859 34.48 15937.33307 16478.172 1.033935347
218 32.87 5865 34.49 15953.65394 16348.068 1.02472249
219 33.11 5862 34.49 15945.49351 16568.244 1.039054953
215 32.66 5861 34.47 15942.77336 16343.064 1.025107968
21.3 32.93 5844 34.37 15896.53089 16478.172 1.036589185
211 3z2.19 5847 34.42 15904.69132 16107.876 1.012775141
219 32.92 5852 34.46 15918.29205 16473.168 1.034857757
21 32.74 5859 34.54 15937.33307 16383.096 1.027960732
212 32.94 5874 3457 15978.13525 16483.176 1.031608241
211 32863 5861 34.49 15942.77336 16328.052 1.02416635
212 33.06 5860 34.47 15940.05322 16543.224 1.037839948
209 32.47 5852 34.4 15918.26205 16247.988 1.020711767
215 32.94 5857 344 15931.89278 16483.176 1.034602494
209 32.42 5855 34.38 15926.45249 16222.968 1.0186178
214 32.76 5852 34.41 15918.29205 16393.104 1.029828071
211 32.71 5849 34.45 15910.13161 16368.084 1.028783696
211 32.73 5850 344 15912.85176 16378.092 1.029236761
211 32.94 5845 34.42 15899.25103 16483.176 1.036726571
21 3272 5850 34.51 15912.85176 16373.088 1.028922298
1.7 32.49 5863 34.56 15948.21365 16257.996 1.019424266
21.2 32.53 5878 3466 15989.01584 16278.012 1.018074669
21.4 32.84 5873 346 15975.41511 16433.136 1.02865158
211 3273 5868 34.52 15961.81438 16378.092 1.026079593
Gas Usage Water Usage
NOx ppm Load (MW) {Ib/h) (Ib/h) Water-to-Fuel
21.43 32.15 5753.08 33.77 15649.22 16086.89 1.03
Note

Including all data
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g GE Indusirial AeroDerivative
Gas Turbines

GE Power Systams,
One Mawmarns Way, 5153
. Gincinnati, OH 452151088
Phone: 15135 B52-5928
Fax: (5131 55:-5058

October 19, 1999

KUA

Attn: Larry Mattemn

The purpose of this letter is to

*« Respond to your inquiry regarding high water injection rates
» Provide response on the use of spray intercooling on the KUA units

High Water Injection Rates

GE currently offers LMB6000OPC with water injection for NOx abatement to levels of
25 ppm NOx. At ISO conditions, the expected water : fuel ratio for a typical natural
gas fuel is 1.18. With engine-to-engine variation, the water : fuel requirements can
be as high as 1.42 to achieve this NOx level.

GE recommends that water should not be injected beyond that required to achieve
25 ppm NOX, and, in no case, beyond 1.42 water to fuel ratio (without consulting
"GE). Attempts to oversuppress to levels significantly below 25 ppm will have the
following consequences and added risks:

» Reduced combustor venturi life and need for more frequent inspections.
Expected venturi life is 25000 hours on natural gas with water suppression to 42
ppm. Expected life of the same combustor is 16000 hours at 25 ppm. Erosion
life is believed to be very non linear, therefore suppressing to <<25 will result in
significantly lower erosion life and increased maintenance costs and reduced
availability.

= Qversuppressing will add risk in terms of combustor stability and could cause
high combustor dynamic pressures which will result in distress of combustion
system components.



High Water Injection Rates

GE currently offers spray intercooling, also known as SPRINT™, exclusively on the
LMBOOCPC. While there have been several inquiries relative to use of SPRINT™
with LMB0COPA, GE does not currently plan to offer this as a product.

GE recently proposed to the FL-DEP that SPRINT™ could be used in conjunction
with other new features on two LM6000 PB engines in Bartow FL in order to
achieve the permit level of 15 ppm. This will require a development program and
engine testing to ensure no adverse consequences result from the water injection
levels envisioned for the LMB000OPB machines. If the FL-DEP is supportive of this
approach we will be conducting tests before end of June 2000 and will have a better
idea of the exact benefits on a PB engine.

The intent of the above program is to achieve 15 ppm on the existing LMG000OPB

engines at the Bartow site. Since the LMB000OPB is no longer in production, this
system is not intended to be a general product offering at this time.

Best regards,

RB Hook
LM6000 Technical Program Mgr.
GE Industria! Aeroderivative Gas Turbines

Cc: Z Biemacki, D Harmon, C Stump, P Tinne
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Black & Veatch Cane Island Unit 1 Project 24489.018

GIVEN Reference 1 - Quote from Engelhard for high temperature SCR to reduce emissions
from an LM 6000. Emissions reduction from 22 ppm to 2 ppm.
Reference 4 - Quote from Cormetech for conventional catalyst. Used as a basis for
adjusting costs to Cane Island Unit 1 emissions requirements.

CALCU GA S ACTOR TO BE USED TO S G uo
Cormatech Data inlet outlet Price % Removed (Reference 4}
RATIO 1 (Case 2) 25 4.5 $504,000 82%

for 25 to 4.5 ppm

RATIO 2 (Case 4) 25 2 $737,000 92%

for 9to 2 ppm
Therefore, to go from 25 TO 4.5 PPM, requires 68 % of the catalyst for reduction from 25 TO 2.0 PPM

68 % = $504000 / $737000 * 100

ADJUSTING ENGELHARD QUOTE

Engelhard Data inlet outlet Price (Reference 1)
22 25  $1,558,000

Therefore, 68 % of $1558000 is the catalyst cost = $1,065,444

Plus, need to correct for the difference in inlet NOx.

A unit achieving 92 % (25 to 2) requires 104 % more catalyst than a unit achieving 89 % (22 to 2.5).
104%=92%/89%* 100

Therefore, $1065444 * 104 % is the catalyst cost = $1,105,876

KUAU2.WK4, Rev 2, 10/6/99 Printed: 10/06/99, 01:24 PM
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CORMETECH, INC.

ENVIRONMENTAL TECHNOLOGIES
5000 International Drive Durham, NC 27712

TEL 919-820-3000 FAX 919-620-3001
f not received properly, call $18-620-3000

Number of pages including cover: 2 ' Reference Number:__ (10 {2 cl')_1

TO: Rick Lausman TEL 913-458-7528
BLACK & VEATCH g, FAX 913-458-2934
Overland Park, KS

CC: Nancy Stephenson

FROM: Elizabeth Mancini

DATE: 9/16/98

SUBJECT: SCR Catalyst Budgetary Quotatron
General Inforrnation

REFERENCE: 1. Commetech Reference Number CM822
2. Fax from Rick LausmanlBV to Elizabeth Mancini/Cormetech

9/10/98

We are pleased to submit our budgetary quotation to supply SCR catalyst for the above
subject project. Budgetary indicates £ 10%. If you have any questions or require
additional Information, please contact me at 919-620-3022.

Best regards,

SN~ o

CORMETECH CONFIDENTIAL

“This document and sitachments, K any, contain canfidenbal/propnetary information and is submitted without considaraton ather
than the reciplent's agreemernt that k shal nol be reproduced, copied, lent, or disposed of directly or indirectly nor used for any
purpose other than that for which X iy specifically fumished

Proposalsovitwgeninfo.doc. CME22

I\




Fax to Rick Lausman/BV from Elizabeth Mancini/Cormetech
RE: SCR Catalyst Budgetary Quotation: General Information

Scope of Supply:
o Catalyst Design, Supply, and Assembly

» Patent and License Indemnification
¢ Module Engineering and Supply
e InRial Pilot Test
« Sample Module for Easy Catalyst Sample Retrieval
Catalyst:
Case 1
Catalyst cM-27"™
Pitch, mm 27
‘| Gas Flow Orientation Horizontat
Modules: -
Case 1 Case 2 Case 3 Case 4
Number/Unit 24 24 24 24
Number of Layers 1 1 1 1
Arrangement/Layer 3. x B, 3. x 8, 3. x8, 3. X B,
Dimensions, in 127.3754 X 103.125,. x 127.375,. x 127.375, X
each 66.375, x 16, 66.375, x 14, 66.375, x 164 86.375, x 204
Weight, Ibs each 2400 1800 2400 2900
Material Carbon Stee! Carbon Steel Carbon Steel Carbon Stes!
Price: .
Case 1 Case 2 Case 3 Case 4
Price, 1 Unil(s) $304,000 . $200.000 $313,000 $433,000
FOB Durham
Delivery 6 -9 mo ARO
Validity from date of this proposal - 90 days
Payment Terms Net 30 days
Invoice Schedule 30% upon Order; 70% upon Dellvery
fen. 8 €. s52.t 8.8 °%, Fq.z
FO, e "
CORMETECH CONFIDENTIAL

This documaent and citachments, ¥ ary, Contain confioenliGVaroprotary miormaton end B S0DMTEed wihowt Consderston oiher
than the rmcipient’s sgreement that R shail not be reproduoed, capled, Jent, or dispaved of directly or indirsetly nor used for ey
purpase other thai that for which R is specifically fumished.
Proposalabvivgeninfo.doc:CMEZ2 8/16/98, rev O, Page 2
et ‘mEuAaAT™mEAI: 101 AT



Fax to Rick Lausman/BV from Elizabeth Mancini/Cormetech
RE: SCR Catalyst Budgetary Quotation: General Information

Gusrantee Performance*:

Casa 1 Case 2 Case 3 Case 4
NOx Qutiet, ppmvd @ 15% O; | <9 s45 3.0 <2.0
NH,; Siip, pprvd @ 16% O, s 10 <10 <10 510
Ap Across Catalyst, in wg <18 £20 £1.8 £25
Design Life The earller of 36 months from first gas-in or 39 months from
contracied delivery

"Guarantee parformance is based on the atiached Cormetech, Inc. Catalyst Technical Terms and

Conditions and the following:
1. Maldistribution criteria:

Flow + 15% RMS; Temperature + 20°F; NHy:NOx Molar Ratio + 5% RMS.

Design Flue Gas Conditlons:

7

Case 1 Case 2 Case 3 Case 4
Fuel Gas Gas Gas Gas
Flue Gas Fiow Rate, Ib/hr 3,474,000 3,474,000 3,474,000 3,474,000
Design Temperature, °F 650 €50 650 650
'Flue Gas Composition
N2, vol % 737 73.7 73.7 73.7
O,, vol % 9.43 9.43 943 9.43
COC;, vol % 6.2 52 52 5.2
H30, vol % 10.75 10.75 10.75 10.75
Ar, vol % 0.92 0.92 0.92 0.92
0, vol % dry 10.57 . 10.57 10.57 10.57
[ inlet NOx, ppmvd @ 15% O, 27.7 9.6 0.6 9.6
NOx Ib/hr 243 84.7 B4.7 84.7
General Terms and Conditions:
Cormetech, Inc. General Terms and Conditions of Sale, attached. -

CORMETECH CONFIDENTIAL
This locumant snd attechments, ¥ any, contain confidentelpropBiary ITOMTBTON 8Nd 15 SUDMItEd WINOUT ConSideratorn Ofer
than the recipient’s agreement that # sheil not be reproduced, copied. lant. or disposed of directly or indirectly nor used for any

PurpGee other than that for witich i is specifically fumished,
Pmpouhnwbvgmim.doqcm S/1%/90, rev O, Page 3
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CORMETECH, INC.
Catalyst Technical Terms and Conditions

Warranty Conditions
1. Unit operating conditions shall be within the limits of design cases specified in SCR Catalyst Quotation,
2. The catalysts must be handled, operated, and malntzined according to Cormetech instruction.

3. Commetech maintains wamanty protection as long as normal furnace start-up and shut-down procedures are
followed and no moisture other than from fue gas or ambient air is present. The allowed start-up and shut-down
temperature gradient for the catalyst is 10°C/min below and 60°C/min above the flue gas dew point.

4. Catalyst has been designed to accommodate profile maldistributions, based on a Normal Distribution, per SCR
Catalyst Quotation.

5. Cormetech is not responsible for catalyst deterioration caused by aqueous ammonia drainage or water contact to
the catalyst. .

6. Sultable means must be employed, if needed, to clean catslyst masked or piugged by firing of particulate producing
fuel. Customer will inspect visually at shutdowns and dean, as needed.

!

7. Access must be provided to Cormetech for visual inspection and catalyst sampling. Cormetech reserves the right to
review the Unit's operating data at any time during the warranty period.

8. Customer must provide catalyst samples to Cormetech no less than annually during the warranty period, in order to
malntain warranties.

9. Customer will provide a copy of 8ll procedures and methods of analysis to be employed in catalyst evaluation for
Acceptance and anytime throughout the warranty period.

Warranty Fulfiliment

1. Commetech’s warranties are fulfilled at the end of the period stated in SCR Catalyst Quotation if the results of on-site
tests indicates that the performance values, shown in SCR Catalyst Quotation, are met.

2. lthe results of on-site tests during the warranty period indicates that the wamanted values are not being met,
Customer will conduct an on-site investigation to determine the cause of non-performance. If the catalyst is suspect,
Cormetech will conduct laboratory tests, according fo the conditions specified in'SCR Catalyst Quotation, to verify the
catalyst performance.

3. Ifthe results of the laboratory tests indicate that the warranted values are being met, Cormetech's warranties will be
desmed in fuffillment at this time and Customer will confinue their investigation to determine the catse of non-futfilment.
Customer will compensate Cormetech for the cost of laboratory evaluation.

4. Ifthe results of the iaboratory tests indicate that the wamanty values are not being met, Cormetech will, at its option,
repair, replace, or add catalyst at its cost to meet the required performance values. Cormetech will absorb cost of

laboratory evaluation.

data/docsformsAechterm.doc



CORMETECH, INC,
General Terms and Conditions of Sale

1. DEFINITIONS: :
“Buyesr” means the firm or company which piaces the order and purchases the Goods from Seller.

"Seller" means Cormetech, Inc,

"Goods™ means the SCR Catalyst to be purchased by the Buyer.

"Order” means the purchasing order placed by the Buyer for the supply of the Goods.

"Specifications™ means Seller's written technical description of the Goods purchased pursuant to the Osder therefor and

Seller's acceptance thereof,
"Owner” means the person, firm or company to whom the Buyer fumishes the plant indluding the Goods supplied by the

Seller. '

4. CONTRACT:
The contract for the purchase and sale of Goods shall be deemed to have been entered into by and between the Buyer

and the Seiler when, upon receipt of the Buyer's Order for such Goods, the Seller sends an acceptance in writing, within
the time limit for such acceptance specified in such Order, executed by the duly authorized representative of Seller.
Neither the Buyer nor the Seller shall be bound by any variation, waiver of, or addition to these geners| terms and
conditions uniess otherwise agreed by both parties in a writing executed by their duly suthorized representatives. Except
as otherwise provided in an express written agreement, these generel terms and conditions shall govemn in the event of
any conflict with any terma or conditions proposed by the Seller or Buyer whether or not contained in any order or
acceptance, or applicabie in previous transactions, practice or courss of deatings.

3. LIAISON PERSONNEL:
The Seller, Immediatsly upon receiving Buyer's Order for Goods, may appoint en approprigte person for the performance
of Seller's obligation to Buyer with respect to the Goods, to whom ali communication thereon shall be directed.

4, DELIVERY': )
The method of packing of the Goods shall be in aceardance with the agreement of the Buyer and Seller and if no
agreement has been reachad, the Seller shall take all reasonable steps to prevent damage to or deterioration of the
Goods In transit to their destination as specified in the accepled order.

The purchase price for Goods sold pursuant to an accepted purchase order shall include the cost of packing as

mentioned above.

5. WARRANTY, QUALITY AND DESCRIPTION:

Seller hersby warrants to Buyer that at the time of delivery, the Goods old to Buyer will conform to the written
specifications set forth in Catalyst Technical Terms and Conditions to acceptable quality levels normally supplied by
Seiier in connection with the sales of said Goods. Selier will, solely st Its option, repair or replace Goods which fail to
meet the Terms and Conditions of this limited warranty.

in addition, Seller warrants that the performance of the Goods will, under the conditions specified in Catalyst Technical
Terms and Conditions for the period set forth therein meet the performance criteria under the condHions specified therein.
Verification of such performance guerantee will be accomplished as specified in Catalyst Technical Terms and
Conditions, through the use of laboratory tests,

In the absence of specific altemate language, warranty period Is on a calendar basis and begins at first gas-in and no
later than three (3) months after scheduled delivery. Specific warmanty period and terrns are as set forth in the Cotalyst
Technical Terms and Conditions.

In the event Goods are stored and handled between the time of delivery and installation, Buyer shall provide adequate
and appropriate facilities for storage of the Goods. Goods shalf be handled accerding to Seller's Catalyst Handling
Manuasi

THE FéREGOlNG WARRANTY AND THE WARRANTY SET FORTH IN SECTION (15) ARE IN LIEU OF ALL OF THE
WARRANTIES EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

6. SPECIFICATIONS:

The Goods sold hereunder shall comply with the written specifications set forth in Catslyst Technical Terms and
Conditions. The performance of such Goods will vary in accordance with individual specifications, operation, and
maintenances of the systems in which they are Installed. Buyer has the sole responsibility for the compietenesa and
accuracy of Information. Seller will rely sxclusively on such Information to make recommendations on the type and
volume of Goods o be used in Owner's facility.

dafa'\docs\forms\TERMCOND.DOC -1-



CORMETECH, INC.
General Terms and Conditions of Sale

7. MODIFICATION IN SPECIFICATIONS:
The specifications may be modified and/or changed at any time provided that both the parties agree in writing. Such
agreement may include reasonable adjustments of the price, time of delivery of the Goods and other terms before such

modifications and/or changes are camied out.

8. DRAWINGS:
Drawings, such as, drawings for approval, drawings for installation, drawings showing the finished canditions of the

Goods, instruction manuals, etc,, shall be supplied by the Seller to the Buyer strictly in accordance with and by the time
instructed In the Specification or in the accepted order.

8. INSPECTION AND TEST AT SELLER'S WORKS

Upon reasonable notice and at reasonable times, the Buyer shall have access to the office of the Sellar or, subject to
written consent of such supplier, the office and manufacturing operations of Seller's supplier for expedition of
manufacturing or inspection of the Goods in the course of a normal working day during the period from the date of the
Order to the date of shipment of the Goods. If such inspection shal! be done at the factory of Setter's supplier, the Seller
" shall also Inform the Buyer of the details of such vislt in advance. Buyer shall inspect all Goods within thirty (30} days of
delivery of such Goods and immediately report to Seller in writing any claims for breach of wamranty set forth in Section
(5) above. All Goods which remain uninspected after such thirty {30) days shall be deemed accepted by Buyer,

in the event that the Goods are rightfully rejected at the tims of inspection for failure to conform ta the provisions of
Sectlon (5) above, the Seller shall, solely at the Seller's option, repair or replace such Goods.

10. PRODUCTION SCHEDULE:
When requested, the Seller will provide the Buyer with the production schedule sefting forth the estimated dates for the

issuance schedule of drawings, order of material, fabrication echedule, inspection schedule, If any, for the Goods
purchased pursuent o the acceptance order, and dufing the contractual period, keep the Buyer informed monthly of
actual progress in providing the Goods.

In case there ia some unexpected factor or oceumrence which prevents normal progress of production or manufacturing,
the Seller shall inform the Buyer promptly.

1. SHIPPING INSTRUCTION;

The Goods subject to Buyer's Order shail be sold FOB Jobsite, unless otherwise indicated, and the Buyer or Seller on
Buyer's bshalf pursuant to Buyer's insiructions will book and amrange appropriate transportation from such site. The
Seller shall provide the following information regarding such Goods.

Net weight, gross weight, freight tons

Measurement of each packing or parcel

Number of packages

Neme of loading port

Date of carge readiness

rapoTe

12 LIMITATION OF LIABILITY: ,
H, owing to force majeure as defined in Section (14) hereof, the Seller is unable to deliver the Goods within ninety (80)
days of the delivery time specified in the accepted order for such Goods, then provided that the Seller shalt have given
Buyer written notice of such force majeure, the Buyer shall grant the Seller extension of time, as may be reasonable, to
complete performance.

The liability of the Seller, its supplier, their agents, employees, subcontractors amd sub-supptiers with respect to sny and
all claims arising out of the performance or non-performance of obligations in connection with the design, manufacture,
sale, delivery, storage, erection or use of the Goods or the rendition of other services in connection therewith, whether
besed on contract, wamanty, tort (inciuding negligence), strict liability or otherwise, shall not exceed in the aggregate the
purchase price for the Goods and shall in no event Include: damages for loss of profits or revenue or the loss of use of
either, loss by reason of plant shutdown or inabiiity to operate at rated capacity; increased expense of operation of plant
or equipment; increased costs of purchasing or providing Goods, equipment, materials, supplies or services; costs of
replacement power or capital; clalms of Owner's customers; inventory or use charges; or any other incidental or
consequential damages of any nature.

This fimtation of liability shall prevail over any conflicting or inconsistent provisions contained in sny of the documents
comprising the contract for the Goods, except to the extent such corflicting or inconsistent provisions further restrict the

Seliers liablity.

datadocsVorme\TERMCOND.DOC -2-
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CORMETECH, INC,
General Terms and Conditions of Sale

18. PRICE AND PAYMENT:
All payments shall be made within thirty (30) days after the presentation of the invoice therefor, uniess otherwise

indicated.

Seller will meet delivery schedule required by contract. in the svent Buyer delays requested delivery, terms of payment
shall commence per original schedule. Selier shall notify Buyer of all resultant fees and requirements due to delay,
including but not limited to, handling, storage, and truck canceliation fees. Buyer shall be invoiced for ssid fees upon
shipment,

Payments received after date specified on invoice will be assessed a monthly finance charge (12% per annum).

14. FORCE MAJEURE:
Force majeurs ehall mean unavoidable causes beyond the control of the Seller, including but not limited to, acts of God,

war (declared or undeclared), acts of govemmental authorities, riot, revoiution, civil commotion, fires, strikes (and other
labor disputes, sabotege), or epidemic, and other similar matters beyond the reasonable control of a party.

Shouid the causes of force majeure prevent the total or pertial performance required conceming the purchase of Goods,
the party claiming force majeure shall prompily advise the other party at the beginning and end of such force majeure and
fumish the other party a written notice identifying the nature of the circumstances of force majeure promptly,

In cases of force majeure described above, there shall be consuitation between the parties to discuss the effect on the
contractual obligations of both parties. For delays and/or non-performance of the. obligations due to force majeure, the
affected party shall be entitied to an extension of time equal to that of the delay plus such addiional time as is reasonably
necessary to resume performance of its obligations, _

15. PATENTS:
The Seller warrants freedom from patent infringement on those Goods sold under an accepted order when such Goods

are used for the purposes normally Intended.
Purchase of this product from Cometech, inc. includes & license to use this product in the practice of the method claimed

In U.S. Patent 4,358,428,

16. ASSIGNMENT:
Neither the contract nor any part of it shall be assigned or transferred to any third party without the other parties’ prior

wiitten consent where such consent shall not be unreasonably withheid.

17. TAXES:
Any appiicable sales, use, excise or other tax shall not be included in Seller's quoted price for Goods.

18. BACKCHARGE:
Seller i3 not liable, whether by backcharge or otherwise, for the cost of work performed or materis! or equipment
fumished by the Buyer or any thind parties unless such work and the costs thereof have been approved in writing by an

authorized representative of Seller.

19. NON-DISCLOSURE:

Dsla, drawings, specifications, or other technical Information fumished directly or indirectly, in writing or otherwise, to
Seller by Purchaser or to Purchaser from Seller pursuant to this order shall in no event become the property of the
receiving party and shall be used only in fulfilling the obligations Imposed by this order and shall not be duplicated or
disclosed to othere or used in whole or in part for any other purpose. Such fumishing of data, drawings, specification, or
other technical information shall not be construed as granting any rights whatsoever, exprest or implied, under patents or

privileges of the disciosing party.

20, TERMINATION: .
Upon notice, Seller will take all reasonable measures to cease production in-process end to minimize the cost of goods
and services procured for fulfillment against this contract. it Is recognized that the Goods and Services contracted herein
are of custorn design and manufacture, the vaiue of which Is not reascnably expected to be recoverable by the Seller in
the event of termination.

Therefore, upon termination, Seller will submit to Buyer an accounting of all Goods and Services directly sliocated to
fufiliment of this contract Inctuding but not fimited to finished Goods, Goods-in-process, non-cancelgble subcontracts,
and custom dies, Forced distuption of manufacturing In process may result In additionsl expense which is the sole
responaibiity of Buyer. It Is expected that raw materiale may be purchased and production proceed against the
requirements of any or all of the defined scope of contract at eny time following contract award by Buyer., Sefler wil keep

Buyer informed of progress against coniract,

data\docsYorms\TERMCOND.DOC -3.
] ‘WVID: AR TNES
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BLACK & VEATCH

8400 Ward Parkway Black & Veatch Corporation
P.0. Box 8405
Kansas City, Missouri 64114 3

Tel; (913) 458.2000
FAX NUMBER: 913-458-2934 913-458-2936 913-458-2939

FACSIMILE TRANSMISSION

B&V PROJECT. 063045

TO: Mr. Fred Booth
B&V PHASE: 0042

COMPANY: Engelhard

FAX NUMBER: {410) 569-1841 B&V FILE:
TELEPHONE NUMBER: (410) 569-0297

FROM: Don Wolf PAGE: 10of2
EXTENSION: 2845 LOCATION: P4G1 DATE: June 14, 1999

NOTE TO RECEIVING OPERATOR
In the event of incomplete transmission, please call (913) 458-7218.

TRANSMITTAL DATE/TIME: OPERATOR'S INITIALS:

SUBJECT: High Temperature SCR Catalyst for Simple Cycle Combustion Turbines

MESSAGE: As we discussed on the phone this moming Black & Veatch is assessing the
experience, feasibility, potential NO, reductions, and costs for high temperature SCR catalyst
located at the outlet of 3 different simple cycte combustion turbines (SCCT).

Please provide the following information:
1. An experience list of Engelhard SCR catalyst applications on SCCT including the

inlet and outlet NO, emissions.
2. Acreview of the information provided below for the 3 SCCT machines to determine

the maximum practical NO, reduction that can be achieved with high temperature

catalyst.
3. Provide cost or catalyst volume (if possible with the limited data and response time).

The 3 SCCTs being evaluated have the general design criteria listed in the table below, Please
note that no specific dala is available at this time since this is a very cursory review. Therefore,

please assume the data below is full load data only.

: GE 7241 (7FA) | GE 7121 (7EA) | GE LM6000 PC Sprint
Exhaust Flow, Ib/hr 3,427,200 2,314,800 1,008,000
Exhaust Temperature, 1,116 998 842
F
NO,, ppmvd @ 15% O, 9 9 22

Please provide the requested information by noon (CST) Tuesday June 15, 1999. If you have
any questions please do not hesitate to call me at (913) 458-2845. | appreciate your attention to

this matter. Thank you.

the imagine . build company™
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. ' 101 WOOD AVENUE
. : ISELIN, NJ 08830
- ENGELHARD CORPORATION
2205 CHEQUERS COURT
BEL AIR, MD 21015
PHONE 410-569-0297
FAX 410-569-1841
E-Mall Fred_Booth@ENGELHARD.COM
DATE: June 15, 1999 - NO. PAGES 4 {INCLUDING COVER)
TO: BLACK & VEATCH FAX 913-458-2934
ATTN: Don Wolf - - '
ENGELHARD
ATTN: Nancy Ellison
FROM: Fred Booth Ph 410-569-0297 I/ FAX 410-569-1841
RE: Simple Cycle Turbines

High Temperature SCR Catalyst System Components
Engelhard Budgetary Proposal EPB99465

We provide Engelhard Budgetary Proposal EPB99465 for Engelhard NOXCAT ZNX™ High Temperature SCR Catalyst
systemn components per your FAXed request of June 14, 1999,

Our Budgetary Proposal is based on:

« Gas Turbine operating in simple cycie mode;
.. SCR Catalysts for NOx reductions from noted inlet levels to 2.5 ppmvd @ 15% Oz with ammonia slip of 5 ppmvd @
15% Oy, :
Nominal 5.0" Delta P across SCR; -
Scope as noted. Please note that we have assumed horizontal gas flow through the SCR reactor and the use of 28%

agueous ammonia.

« Please note that turbine exhaust flow for the GE7FA is cooled with an ambient air injection system to reduce the gas
temperature at the SCR to 1,025F. The cost of the components for this turbine is included. The ductwork to hold the
catalysts and the transitions and any flow straighteners are not included in scope detailed herein.

« We have indicated cross section area required to meet the conversions and pressure drop. Inside liner width and height
can be varied while maintaining same cross sectional area.

o Three (3) Year Performance Guarantee (expected life five to seven years). .

We request the opportunity to work with you on this project.
Sincerely yours,

ENGELHARD CORPORATION

Zosdsoil LA~

» Fredenck A. Booth
Senior Sales Engineer

cc: Nancy Ellison - Proposal Administrator

¢
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Black & Veatch 063045
Simple Cycle Turbines

. ZNX™ SCR Catalyst Systems

L Y

Engelhard Budgetary Proposal EPB39465
June 15, 1999

ENGELHARD CORPORATION
NOXCAT ZNX™ HIGH TEMPERATURE SCR NOx ABATEMENT CATALYST SYSTEMS

Engelhard Corporation ("Engelhard”) offers to supply to
components summarized herein.

NOxXCAT ZNX™ HKigh Temperature SCR Catalyst System: Scope of Supply: The equipment supplied is installed by
others in accordance with the Engelhard design and installation instructions.
Engelhard NOXxCAT ZNX™ SCR catalyst in modules;
Internal support structures for catalyst modules {frame};
Ambient Air injection cooling system components (GE 7FA);
Ammonia Injection Grid (AIG); :
AlG manifold with flow control valves ;
NH,/Air dilution skid: 28% Aqueous Ammonia ,
Pre-piped & wired (including all valves and fittings) Two (2) dilution air fans, one for back-up purposes
Panel mounted system controls for: , '
Blowers (on/ofiflow indicators)  Airfammonia flow indicator and controller
System pressure indicators Main power disconnect switch

Excluded from Scope of Supply:

Ammonia storage and pumping

Any internally insulated reactor ductwork to house catalysts
Any transitions to and from reactor

Structural support

Any monorails and hoists for handling modules

Any interconnecting field piping or wiring

Electrical grounding equipment

Uhilities

Foundations

All Monitors

All other items not specifically listed in Scope of Supply

Buyer the NOxCAT ZNX™ ceramic substrate SCR system

BUDGET PRICES: See Performance Data

WARRANTY AND GUARANTEE:
Mechanical Warranty:
Performance Guarantee:

One year of operation* or 1.5 years after catalyst delivery, whichever occurs first.
9,000 hours of operation® or 3.5 years after catalyst delivery, whichever occurs first.
Catalyst warranty is prorated over the guaranteed life

*Operalion is considered lo start when exhaust gas is first passed through the catelyst.

DOCUMENT / MATERIAL DELIVERY SCHEDULE
Drawings / Documentation - 10 weeks after notice to procee
details

ol and Engelhard receipt of all engineering specifications and

Operating manuals
Material Delivery 20 - 24 weeks after approval and release for fabrication

| 4

SYSTEM DESIGN BASIS:

Gas Flow from: Combustion Turbines
Gas Fiow: Assumed Herizontal
Fuel: Natural Gas

Gas Flow Rate (At catalyst face): See Performance data
Temperature (At catalyst face): See Performance data
NOx Concentration (At catalyst face): See Performance data
NOx Reduction: To 2.5 ppmvd @ 15% O,
NH3 Slip: 5 ppmvd@15%0;

Pressure Drop through SCR Nom. 5"WG
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Black & Veatch 063045

Simple Cycle Turbines

. ZNX™ SCR Catalyst Systems
Engelhard Budgetary Proposal EPB99465
June 15, 1999

TURBINE GE 7FA GE7EA  GE LM600O
. ASSUMED AMBIENT g5 g5 85
GIVEN TURBINE EXHAUST TEMPERATURE, F 1,116 998 842
GIVEN TURBINE EXHAUST FLOW, ib/hr 3,427,200 2,314,800 1,008,000
ASSUMED TURBINE EXHAUST GAS ANALYSIS, % VOL. N2 74.06 73.24 73.24
02 12.50 13.42- 13.42
co2 3.90 3.80 3.80
H20 8.65 8.65 8.65
Ar 0.89 0.89 0.89
AMBIENT COOLING AIR FLOW, ib/hr 368,745 0 0
TOTAL FLOW — TURBINE EXHAUST + AMBIENT - Ib/hr 3,795,945 2,314,800 1,008,000
AMBIENT + EXHAUST GAS ANALYSIS, % VOL. N2 74.75' 73.24 73.24
02 13.10 13.42 13.42
co2 3.53 3.80 3.80
H20 7.82 8.65 B.65
Ar 0.80 0.89 0.89
CALCULATED AIR + GAS MOL. WT. 28.42 28.40 28.40
GIVEN: TURBINE NOx, ppmvd @ 15% O3 9.0 9.0 220
CALC.: TURBINE NOx, Ib/hr 55.9 324 345
CALC.. NOx, ppmvd @ 15% O2 - AT CATALYST FACE 87 9.0 2.0
GAS TEMP. @ SCR CATALYST, F 1,025 998 842
DESIGN REQ. SCR CATALYST NOx QUT, ppmvd @ 15% 02 2.5 25 25
NH3 SLIP, pprmvd @ 15% O2 5 5 5
SCR PRESSURE DROP, 5'WG - Nom..
GUARANTEED PERFORMANCE DATA
SCR CATALYST NOx CONVERSION, % - Min. 72.2% 72.2% 88.6%
NOx QUT, Ib/hr - Max. 15.5 9.0 39
NOx OUT, ppmvd @ 15% O2 - Max. 2.4 25 25
EXPECTED AQUEOUS NH3 (28% SOL.) FLOW, Ibfhr 96 55 51
NH3 SLIP, ppmvd @ 15% O2 - Max. 5 5 5
SCR PRESSURE DROP, "WG - Max. 45 4.0 45
REACTOR INSIDE LINER AREA - A x B, sq ft 2100 1350 640
SCR SYSTEM $4,015,000 $2,711,000  $1,558,000
REPLACEMENT SCR CATALYST MODULES $2,496,000 $2,057,000  $1,141,000
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Black & Veatch 063045

Simple Cycle Turbines

ZNX™ SCR Catalyst Systems

Engelhard Budgetary Proposal EPB99465

June 15, 1999 -
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DATE: " June 15,-1999.

A by g mea . . . . - . =

. 101 WOOD AVENUE
*ISELIN, NJ 08830
7322056000

POWER GENERATION SALES: -
* ENGELHARD CORPORATION -
2205 CHEQUERS COURT

" BEL AIR, MD 21015

- PHONE 410-569-0297

©° FAX - 410-569-1841

. E-Ma" Fred Booth@ENGELHARD CcoM

'NO‘P‘AGES. S 2 (INCLUDINGCOVER)

. TO: - BLACK-& VEATCH..
' - UATTN::Don Wolf..-

S

T FAX913-458-2934

FROM: - .. Fred Booth

' High Temp SCR Experience attached.

Ph 410.559'-0297 Il FAX 410-569-1841 °

Lo



| Engélhé,rd'-SCR,systom_Eiperiénce'L_ist

. (1)BBCSOMW) .. Lo e ) L Lt
(1} Kawasaki 1MW .~ - ZNX N SONG T 209

 ()Alison35MW . . VWNX - 38 . . NG.. T - 991

. (1)RollsRoyce25MW. . - . VNX - 258 . NG~ - 882

_ {2) Westinghouse 251 . VNX . 422 - NG 7 . 10/92

' -(1)GEFrame7 . - UWNXT - 669 - . NG . - 1083
“(1)LM-2500 - ‘ . WNX . 157 S 0 . NG - .- . 5/93
(2)LM-6000 . U WNX - -283. . TiING. . 4Qe3

" (1) LM 5000 CVNX 248 . NG -0 1993

C()LMS000- . . T WNX - 342 .- NG 101994

, (1)GEFrame6 St ZNX - 3087 . NG-- .. -85
(1)SolarT4500 . . "ZNX - . .41 . NG - - 185
C@2)GEFrame5 . - - ZNX .. 212 .. NG T L 185
(1)GE Frame?7 = = VNX 638 . NG - 2Q086

(1)GEFrame6 - : = T VWNX - .33 .. . . NG ... 1996 :
ABBGT1IN - - ZNX . - 728 - . ¥20i. - 696 -

(1)2000Hp = CVNX 0 97 - NG .. © 1985
(2) 4000 Hp . - VNX . - 23 7 . NGDF - - | 1986
(3) 1500 Hp- 7 ' © ZINX R ° _ . DF . - 5191

1) BOOH - VNX B NG - 1993

(1) Refinery Heater ' VNX . 84 . NG - 10/90
(1) Refinery Heater T VNXZNX 46 . . NG 10/90
; (1) Boiler 1 MW T VNX 26 - . - NG - 10/80°
. (1) Annealing Furnace - U VN - 29 - " NG . 1991
‘ . (5) Refinery Heater - VNX - - 16-31 NG 3/91
- {1) Refinery Heater - . VNX .39 NG 6P
(1) Refinery Heater - UNX . 1206 . #6/NG - . 1/94
(1) Refinery Heater E ' ‘ B8 . . #BING - -
" (1) Refinery Heater - - VNX 1106. . #6NG - : 594

" . (1) Process Off-Gas.
-(1) Nitric Acid Plant
1).Process Off-Gas

. -(1) Utility Boiler= LD .
(8) Gas Turbines ‘
(2) Utility Boiler - LD s R R ‘ o
(1) Utility Boiler - HDW* . . WNXZNX. .- - . -  Coal -~ . - 1989
(1) Utility Boiler - HDD CVNXZNX - - o Coal -
(1) Utility Boler - LD- = . .. I P .
- (1) Utility Boiler - HD : VNX - S - #6 Ol -
(2) Turbines "~ - . , ‘VNXIZNX- S . #201- 1994
(1) Utility Air Preheater = - PNX T , . NGH2OIl  1994/85
(1) Utility Boiler - HDW PNX - 17 CoallNG 2Q/95
(1)-Utility Boiler - HDD - PNX o . Coal . - 3Q/95
(1) Utility Boiler- HDD - PNX - Coal - - 4Q/95

_ Rev. 1095
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Table 1
NO, Control Alternative Capital Cost (Revised)

SCR LBrmn':% Remarks
Direct Capital Cost
Catalysts and Ammonia Injection | 1,106,000 NA Scaled from previous projects.
Ductwork and Catalyst Reactor 710,000'—:4 " NA Based on conceptual ductwork arrangement
ControVInstrumentation 100,000 NA Estimated; includes controls and monitoring equipment.
Ammonia Storage 167,000 NA Scaled from previous projects
Balance of Plant 833,000 NA For SCR: 8% Foundation & Supports, 10% Erection, 4%
Electrical Installation, 1% Painting, 1% Insulation, 10%
Engineering, 6 % Retrofit Factor.
Total Direct Capital Cost 2,916,000 Base
Indirect Capital Costs
Contingency 729.000 NA 25% of Direct Capital Cost
Engineering and Supervision 208,000 NA 10% of Purchased Equipment Cost
Construction & Field Expense 104,000 NA 5% of Purchased Equipment Cost
Construction Fee 208,000 NA 10% of Purchased Equipment Cost
Start-up Assistance 42,000 NA 2% of Purchased Equipment Cost
Performance Test 35,000 NA Estimated Cost
Total Indirect Capita! Costs 1,326,000 Base
Total Installed Cost 4,242,000 Base




Table 2
NO Control Alternative Annual Cost (Revised)

SCR 'I-B%":n':?sx Remarks

Direct Annual Cost

Catalyst Replacement 121,000 NA | Catalyst life of 3yr. of equivalent operating hours (5.3

_ equivalent yearsy

Operation and Maintenance 16,000 NA

Reagent Feed 18,000 NA | Assumes 1.4 stoichiometric ratio

Power Consumption 5,000 NA

Lost Power Generation 150,000 NA | Back pressure on combustion turbine

Annual Distribution Check 15,000 NA | Required for SCR
Total Direct Annual Cost 325,000 NA
Indirect Annual Costs

Overhead 7,000 NA | 60% of O&M Labor

Administrative Charges 85,000 NA | 2% of Tota! Installed Cost

Property Taxes 42,000 NA | 1% of Tota! Installed Cost

Insurance 42,000 NA | 1% of Total Installed Cost

Capital Recovery 355,000 NA | Capital Recovery Factor * Total Installed Cost
Total Indirect Annual Costs 531,000 NA )
Total Annual Cost 856,000 NA
Annual Emissions, tpy 18 90 | Emissions from BACT for 5,000 hrs of natural gas firing
Emissions Reduction, tpy 72 NA | Emissions calculated from BACT
Total Cost Effectiveness, $/ton 11,889 NA | Total Annual CostEmissions Reduction
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Table 3
NO, Control Alternative Cost
With and Without Contingency

SR SR
W/ Contingency Cormaogl:atncy

Direct Capital Cost _
Catalysts and Ammonia Injection 1,106,000 1,106,000
Ductwork and Catalyst Reactor 710,000 710,000
Control/Instrumentation 100,000 100,000
Ammonia Storage 167,000 167,000
Balance of Plant 833,000 833,000
Total Direct Capital Cost 2,916,000 2,916,000
Indirect Capital Costs ;
Contingency 729,000 0
Engineering and Supervision 208.000 208,000
Construction & Field Expense 104,000 104,000
Construction Fee 208,000 208,000
Start-up Assistance ' 42,000 42,000
Performance Test 35,000 35,000
Total Indirect Capital Costs 1,326,000 597,000
Total Capital Cost 4,242,000 3,513,000
Direct Annual Cost
Total Direct Annual Cost 325,000 325,000
Indirect Annual Costs

Overhead 7,000 7,000

Administrative Charges 85,000 70,000

Property Taxes 42,000 35,000

insurance 42,000 35,000

Capital Recovery 355,000 294,000
Total Indirect Annual Costs 531,000 441,000
Total Annual Cost 856,000 766,000
Annual Emissions, tpy 18 18
Emissions Reduction, tpy 72 72
Total Cost Effectiveness, $iton 11,889 | 10,639
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BLACK & VEATCH

TELEPHONE MEMORANDUM
) BAV Project 63812.0030
7/21/99
Puerto Rico-Simple Cycle Firing No. 2 Fuel Qil 11:30 am

NOx Emission Problems

From: Mr. Harish Patel
Company: EPA, Region 2, New York
Phone No .- (212) 637-4046
Recorded by: Greg Holscher

The following is a telephone conversation regarding the Cambalache Plant in Puerto Rico. The
plant has a simple cycle combustor capable of firing No. 2 fuel cil.© The main concern was
whether the facility was meeting their permit requirements for NOx output.

Mr. Patel informed me of the following:

R =
e i et

The Puerto Rico plant was permitted for NOx at 10 ppm and ammonia slip at 10 ppm.

They are using water injection followed by an SCR.

They are having problems meeting their permit with the SCR.

Using a simple cycle turbine, which has a high temperature outlet. They are trying to use a
zeolite catalyst for the SCR. The zeoclite catalyst does not seem to be working in the SCR
like it did in the laboratory.

To keep the NOx level low, they are increasing the amount of ammonia injected into the
system {decrease NOx results in increasing ammonia slip).

The ammonia delivery system is finite, meaning they can only inject so much ammonia into
their system.

After a few weeks/months the NOx level is slightly increasing. The level of NOx is about 20
to 25 ppm.

The ammonia slip is also increasing to about 30 to 40 ppm.

When the water injection-SCR system first went into operation, the NOx levels were at about
10 ppm, but are estimated to steadily increase to 42 ppm (42 ppm is the limit using only water
injection}.

10) Another contact is in Puerto Rico:  Mr. Francisco Claudic at (787) 729-6951 Ext. 258
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BLACK & VEATCH

8400 Ward Parkway ck & Veatch Corporation
P.Q. Box 8405

Kansas City, Missouri 64114

Tel: (913) 458-2000 N UV O ]- 1999

At
Kissimmee Utility Authority BUREAU OF AIR REGULATIQRY, project 24489.018
Cane Island — Unit 1 PSD Permit Amendment Reguest B&V File 14.1000
October 28, 1999

Florida Department of Environmental Protection
Division of Air Resource Management

Bureau of Air Regulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Subject: Response to Request for Additional
Information

Attention: ﬁldl_ir}e_ro Mo S Ceview Soct O q"] DOLLB —_ O O’—) = A*Q:
ministrator, New Source Review Section mD-— Cj\__ \%Q_QOL.)

On behalf of Kissimmee Utility Authority (KUA, the Applicant), Black & Veatch {B&V) is herewith
submitting the additional information requested in Florida Department of Environmental
Protection’s (FDEP) September 24, 1999 response to the Applicant's Unit 1 permit amendment
application of August 31, 1999, As FDEP is aware, General Electric (GE) has not been able to
develop the technology for a dual fuel LMG0OOOPA unit to meet a 15 ppmvd natural gas NOx
emission rate, and cannot guarantee when, if ever, such technology may be available. Thus, KUA
is requesting an amendment to Construction Permit No. AC439-205703 (PSD-FL-182) and the
Initial Title V Air Operating Permit, Permit No. 0970043-002-AV, to modify Unit 1's NOx emission
limit during natural gas firing from 15 to 25 ppmvd, based on the revised BACT analysis and an
operating limit of 5,000 hours per year. As a result of the requested permit amendment, annual
potential emissions from Unit 1 will be less than those currently allowed. FDEP's specific
information requests, along with the Applicant's responses, are provided below.

Gentlemen:

Request ltem 1.

What are the lowest levels of NO, that can possibly be consistently achieved with water injection
with the LM6000PA engine, based on the experience of KUA and the engine manufacturer? Are
lower emissions achievable with higher water injection rates?

Response;

Historical Unit 1 emission test data and relative accuracy test audit (RATA) data (Attachment A)
from 1995 through 1998 indicate that natural gas fired NOx emission levels have ranged from
approximately 20 ppmvd @ 15% O, to just under 25 ppmvd @ 15% O, with water injection. The
lowest levels consistently achieved are best represented by recent continuous emissions
monitoring (CEM) data from October 12, 1999. These data, included as Attachment B, reveal an
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Kissimmee Ulility Authority B&V Project 24489.018
Cane Island — Unit 1 PSD Permit Amendment Request October 28, 1999

average NOx emission leve! for Unit 1 of 21.4 ppmvd @ 15% O, for a 3-hour period on October
12, 1999. The average water-to-fuel injection ratio during this period was 1.03:1. It should be
noted that compliance with Unit 1’'s NOx emission limit is determined with a CEM system based
on a 1-hour averaging periad (i.e., any 60 minute period}. Based on the October 12, 1999 CEMs
data, Unit 1 consistently achieves a NOx emission level of approximately 22 ppm @ 15% O,
based on a 1-hour averaging period.

The water injection control systems for Unit 1 were configured by GE to achieve the delicate
balance of minimizing NOx emissions while optimizing turbine performance and limiting CO
formation. GE's recommended water-to-fuel ratio for LMB0OJOPC combustion turbines firing
natural gas is typically 1.18:1 to achieve NOXx levels of 25 ppm, while KUA's experience firing
natural gas in the LMG0O0OPA combustion turbine demonstrates that approximately a 1:1 water-to-
fuel ratio is necessary to achieve NOx emission levels less than 25 ppm. While higher water-to-
fuel ratios may result in limited additional NOx reduction (certainly not down to the 15 ppm level),
such ratios are not recommended by GE, and may result in reduced combustor life and increased
combustor inspections, increased equipment erosion and maintenance costs, unstable combustor
flames and potential flame extinction, and high combustor dynamic pressures. GE does not
recommend any higher water injection rates than are necessary to achieve NOx emission levels
of 25 ppm. Please refer to GE’s lefter of October 19, 1999 to KUA regarding this issue (included
as Attachment C).

Request Item 2
Please evaluate the applicability of spray intercooling to reducing NO, emissions from this engine.

Response:

GE currently offers LMB000PC combustion turbines with spray intercooling technology, also
known as SPRINT. There have been several inquiries to GE relative to use of SPRINT
technology on LMG000OPA combustion turbines, but these have been with an emphasis on
providing hot day power augmentation (increasing turbine output on high end days), rather than
as a method for enhanced NOx control. To date, SPRINT technology has not been used for
emission reductions from a LMB00J0OPA combustion turbine, nor has a decision been made
whether GE will consider adapting SPRINT technology for modification of LMB000OPA field
machines. Please refer to GE's letter of October 19, 1999 included as Attachment C.

Request Item 3:

The analysis provided proposed reducing allowable hours of operation firing gas from the current
8760 hours per year to 5000 hours per year. The application information for potential NO
emissions shows that KUA proposes no reduction in hours of operation for fuel oil firing, allowing
for a total of 8000 hours of operaticn per year {5000 hours for gas firing plus 1000 hours for oil
firing). Based on information provided in annuaf operation reports, Unit 1 has operated 1096 hours
in 1996 and 774 hours in 1997, for an average of 935 hours (firing primarily gas). Comparing past
actual operation with proposed future operation shows that NO, emissions will increase by
approximately 105 tons per year. Please address this issue.

Response:
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Cane Island — Unit 1 PSD Permit Amendment Request October 28, 1999

It is the Applicant's position that a hot-side SCR for Unit 1 became cost ineffective in the best
available control technology (BACT) analysis when the annual hours of natural gas firing were
limited to 5,000 h/yr. Furthermore, it is also cost ineffective at 8,760 h/yr. Results of the revised
BACT analysis submitted with the application were intended to substantiate the requested
medification of Unit 1's natural gas NOx emission limit from 15 ppmvd @ 15% O, to 25 ppmvd @
15% O, on January 1, 2000. A reduction in fuel oil firing hours is neither relevant to the natural
gas NOx limit for Unit 1, as it plays no role in achieving lower gas fired NOx emission limits, nor
practical for KUA, who's natural gas fuel contracts and partnership with Florida Municipal Power
Agency (FMPA) depend on the level of dual-fuel capability currently allowed. Test data while
firing distiflate fuel oil (Included in Attachment A) clearly indicate Unit 1's ability to achieve
compliance with the 42 ppmvd @ 15% O, NOx emission limit. For these reasons, KUA is not
proposing a reduction in the distillate fuel oil firing capability of Unit 1.

A compariscn of past actual emissions to future potential emissions is typically performed to
determine whether or not a modification (physical change or change in the method of operation of
an emission unit) results in a significant emission increase with respect to Prevention of
Significant Deterioration (PSD) applicability. It must however be made very clear that KUA is
neither proposing a physical modification nor change in the method of operation of Unit 1, but
merely a relaxation of the 15 ppm NOx emission limit for natural gas firing scheduled to take effect
January 1, 2000. The 15 ppm was based on the specific representations from GE, that GE had
emerging technology designed to lower LMB000OPA emissions to 15 ppm during natural gas firing.
A more accurate and representative comparison of NOx emissions, with regard to the proposed
request, is to compare the current permit “Potential Emissions™ and future proposed permit
“Potential Emissions”. The following comparison of “Potentials” to "Potentials” illustrates a 49.7
tpy reduction in NOx emissions from Unit 1 based on an emission limit of 25 ppm and 5,000 h/yr
of natural gas operation.

Permitted Emission Levels

(36 Ib/h (25ppm) * 7,760 hiyr) + (63 Ib/h (42 ppm) * 1,000 hiyr) = 171.2 tpy

Proposed Emission Levels

(36 Ib/h (25ppm) * 5,000 hiyr) + (63 Ib/h (42 ppm) * 1,000 hiyr) = 121.5 tpy

Additional Emissions Reduction

(171.8 tpy (Permitted Emission Level) — 121.5 tpy (Proposed Emission Level)) = 49.7 tpy

Request Item 4:

The application proposes no reduction in hours for oil firing even though annual operation reports
show that the greatest amount of oil firing was in 1998 with approximately 13 full foad hours on gil.
It appears that KUA could propose a dramatic reduction in allowable hours for oil firing without
compromising the ability to operate the unit. Please comment and provide historical data showing
the actual hours of operation firing gas and qil as well as the fuel consumption by fuel type for
calendar years 1998 through 1984. We wish to confirm the information available in our records
from annual operation reports.
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B. The indirect capital costs were generally calculated as a percentage of the total direct
capital cost, although more typically the direct installation costs (in the analysis shown as “balance
of plant"} are not used to estimate the indirect capital costs.

C. The rate for administrative charges, taxes and insurance at 5.75% is higher than a
more typical 4% rate.

D. The nominal interest rate used for the capital recovery factor was 10% (the "real
interest rate” shown of 5.5% plus apparently an anticipated annual rate of inflation of 4.5%)
although 7% is more typical.

E. The charge for lost power generation from backpressure seems excessive, as does the
stated increase in back pressure of 6 inches of water.

F. Catalyst life seems low at 3 years, particularly for a unit that fires primarily gas. The
Department is aware of at least one vendor that will guarantee a catalyst life of 3 years inclusive
of 1000 hours of annual oil firing, yet no NO, reductions due to gil firing were included in the
analysis.

G. The analysis did not consider the control effectiveness for the allowable use of fuel oll,
and did not consider any reduction in annual Title V fees associated with the overall decrease in
NO, emissions from both gas and oil firing.

H. There is no description of what constitutes the "annual distribution check”, or
justification for this cost.

|. The economic analysis was based on only 5000 hours of operation on gas, although
with installation of SCR there would be no reason to limit operation to less than 8760 hours per
year.

J. The "starting point” for determining the NO, reductions appears to presume the
continuance of water injection. In the event that an SCR is installed, water injection {for gas as
well as oil firing) should be able to be eliminated (or at least reduced). A higher “starting point”
should therefore be assumed.

Accounting for these comments would serve to improve the cost effectiveness of SCR. Please
provide the basis for costs used in the analysis where they differ from the recommendations in the
above comments.

Response:

A quote was not obtained directly for this project. However, B&V had a current quote for a similar
project that had been obtained only a month before the cost analysis was being developed for
Unit 1. This quote is included as Attachment D along with the calculation performed to adjust this
guote to the conditions associated with Unit 1. As illustrated by the costs in the quote, high
temperature SCR catalysts are extremely expensive in comparison to conventional SCR catalyst.
Changes have been made to the revised BACT cost tables based on FDEP comments. These
changes are shown in the enclosed Tables 1 and 2 of Attachment E. It should be noted, however,
that these changes do not change the conclusions of the revised BACT analysis which show that
installing a high temperature SCR on the Cane Island Unit 1 combustion turbine is not cost
effective.

5a. The contingency of 25 percent is typical for studies of this leve! of detail and is the right
level of contingency for this estimate. The contingency accounts for the fact that this is a
preliminary design. The following items, which are not resolved at this stage in the project, can
significantly impact the cost:
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e An exact layout of the new SCR ductwork is not complete

* location of ammonia storage is not established

+ Catalyst prices are in state of fluctuation due to the NOx SIP call being proposed by the EPA
for coal fired units

s  Structural steel costs are currently volatile

s Labor costs are volatile

Table 3, included in Attachment F shows a comparison of the costs with and without the
contingency included. It reasoned from Table 3, that removing the contingency does not result in
the high temperature SCR being cost effective.

The six percent retrofit factor is required due to the additional costs associated with retrofit work.

The following costs are included in the six percent value:

» Costs associated with lost power generation during the outage to tie in the new equipment.

» Costs associated with additional construction labor required to work around existing
equipment at the plant.

5b. Changes have been made to the costs in accordance with FDEP's comment. Revised
costs are reflected in Tables 1 and 2 in Attachment E. Specifically, the Purchase Equipment Cost
consists of catalyst and ammonia, ductwork and catalyst reactor, control/instrumentation, and
ammonia storage.

5¢. Changes have been made to the costs in accordance with FDEP's comment. Revised
costs are reflected in Tables 1 and 2 in Attachment E.

5d. The capital recovery factor for this project was calculated incorrectly. It should have been

based on an interest rate of 5.5 percent. Revisions to the costs using the correct capital recovery

factor are shown in Tables 1 and 2 in Attachment E. Please note that this interest rate is less than
the seven percent referenced in FDEP’s Request for additional information.

5e. The charge for lost power is based on taking the backpressure on the combustion turbine
and converting it to lost kilowatts (kW's). This calculation is based on a graph provided to B&V by
Westinghouse on another project. This is the standard calculation used by B&V for calculating
lost generation. Once kW's are calculated, the kW's are multiplied by the hours of operation per
year and the energy costs (in $/kWh) listed in Table 1 of the revised BACT included in the
“Application”. The back pressure of 6 inches w.g. was developed by taking the 4.5 in w.g. from
the catalyst quote plus an additional 1.5 in w.g. due to the additional ductwork that will be required
in Unit 1's retrofit. The extra 1.5 in w.g. would not be required for a new unit.

51 The catalyst in the quote has been guaranteed for 3 years worth of operating hours.
Therefore, for Unit 1 (with only 5,000 hours of operation), the actual catalyst life is equivalent to
5.3 years. The catalyst costs listed in the revised BACT are for 5.3 years not 3 years.
Manufacturers are guaranteeing a catalyst life of three years worth of operating hours. However,
there are concerns about how well high temperature SCR’s will last on a unit which has the
potential to fire fuel oil. Included as Attachment G is a telephcne memorandum discussing three
oil fired units in Puerto Rico which have rapidly degrading, high temperature SCR catalysts. It
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should be noted that due to impurities in the oil, fuel oil firing degrades the catalyst even when
ammonia is not being injected.

59. As previously discussed, no reduction in fuel oil fired emissions are required in this
request for modification of the natural gas NOx emission limit and no evaluation of fuel oil NOx
reduction is required or relevant to this process. Title V fee savings are not included in the BACT
cost analysis, but neither are the training and development costs associated with the Title Ill - Risk
Management Program which are required when ammonia is stored onsite. It is expected that the
savings and incurred costs of these two iterns would nearly offset each other, and therefore were
not included in the BACT cost analysis.

5.h. An annual distribution check is required to ensure the ammonia slip is minimized in the

SCR system and to track catalyst life. The activities associated with this include NOx testing of
the SCR catalyst inlet and outlet. Ammonia testing of the catalyst outlet is included and catalyst
activity tests are also included. The costs are based on testing quotes from other projects.

5.4 A revised BACT analysis was performed based on the operating scenario of the Cane
Island Power Park. If KUA proposed that Unit 1 would be operated 8,760 hours per year, then the
revised BACT analysis would have been performed for 8,760 hours per year. However, we are
proposing an operating limitation of 5,000 hours per year. Therefore, this is the operating
scenario that should be used to perform the BACT analysis and is the information contained in the
revised BACT submitted to FDEP as Attachment D of the “Request Letter™.

5. As stated in the revised BACT, the analysis follows a “Top Down” approach as USEPA
guidance authorizes, and the most stringent NOx control should be compared to the next most
stringent NOx control technology analysis. Therefore, an SCR is compared to the next most
stringent NOx control (water injection). If the revised BACT had compared SCR to conventional
combustors without water injection, it would have skipped an important step in the NOx control
alternatives. In addition, the revised BACT analysis would not have followed regulatory
guidelines, which require a “Top Down analysis in which the most stringent technology is
compared to the next most stringent technology. It seems inconsistent to suggest comparing
SCR to conventional combustors when FDEP has a documented history of promoting in-
combustion controls over post-combustion controls.

Request ltem 6:

Please indicate whether any other (additional) means are available to obtain real offsetting
reductions in NO, emissions from the facility as a whole.

Response:

Short of installing SCR systems, which are clearly contrary to FDEP’s documented history of
promoting in-combustion controls over post combustion controls, limited annual operation of Unit
1 is the only practical option available to cbtain real offsetting NOx reductions. 1n a meeting held
in FDEP's offices on October 20, 1989, with parties from FDEP, KUA, and B&V attending, FDEP
suggested a NOx emission cap for Units 1 and 2 as a method for obtaining real offsetting
reductions in NOx emissions from the facility as a whole.
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Specifically, Mike Halpin suggested an annual ton per year NOx emission cap for Units 1 & 2
based on the following formula:

0 Unit 2's annual NOx ton per year permitted potential to emit; plus, Unit 1's annual NOx ton per
year potential to emit based on 5,000 h/yr gas firing at 15 ppm and 1,000 h/yr of fuel il firing
at 42 ppm.

Based on the aforementioned formula, the NOx emission cap for Units 1 & 2 will equal 377.1 tpy.
All calculations and assumptions relevant to the NOx emission cap are included in Attachment H.
This is more than a 30 tpy offsetting reduction in NOx emissions from the facility as a whole,
compared to permitted levels. As such, with the understanding that Units 1 & 2 will retain their
current fuel oil firing capability (i.e., 1,000 h/yr when natural gas is unavailable and 800 h/hr when
natural gas is available, per unit), the Applicant is willing to limit the total NOx emissions from
Units 1 & 2 to the suggested cap of 377.1 tpy.

If you have any questions regarding this submittal, please do not hesitate toc call me at 913-458-
7928.

Very truly yours,

BLACK & VEATCH

hothy M. Hillman
Air Permit Coordinator

kjl
Enclosure[s]
cc: Ben Sharma (KUA)

Jeff Ling (KUA)
Tasha Buford

ce: GPA
NPD
C.D

M- falpin, bR



Owner/Authorized Representative or Responsible Official

1. Name and Title of Owner/Authorized Representative or Responsible Official :

Name:  A.K. Sharma
Title:  Director of Power Supply

2. Owner or Authorized Representative or Responsible Official Mailing Address :

Organization/Firm :  Kissimmee Utility Authority
Street Address: 1701 West Carroll Street
City : Kissimmee
State: FL Zip Code: 34741-6804

3. Owner/Authorized Representative or Responsible Official Telephone Numbers :

Telephone :  (407)933-7777 Fax : (407)847-0787

4, Owner/Authorized Representative or Responsible Official Statement :

|, the undersigned, am the owner or authorized representative* of the non-Title V
source addressed in this Application for Air Permit or the responsible official, as
defined in Rule 62-210.200, F.A.C., of the Title V source addressed in this application,
whichever is applicable. | hereby certify, based on information and belief formed after
reasonable inquiry, that the statements made in this application are true, accurate and
complete and that, to the best of my knowledge, any estmates of emissions reported in
this application are based upon reasonable techniques for calculating emissions. The
air pollutant emissions units and air poliution control equipment described in this
application will be operated and maintained so as to comply with all applicable
standards for control of sir pollutant emissions found in the statutes of the State of
Florida and rules of the Department of Environmental Protection and revisions thereof.
| understand that a permit, if granted by the Department, cannot be transferred without
authorization from the Department, and I will promptly notify the Departrent upon sale
or legal transfer of any permitted emissions units.

AK St.prena 10{26159
Signature Date

* Attach letter of authorization if not currently on file.

[LPart2- 1
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96



Professional Engineer Certification

1. Professional Engineer Name : D. D. Schultz
Registration Number : 30304

2. Professional Engineer Mailing Address :

Organization/Firm : Black & Veatch
Street Address : 8400 Ward Parkway
City : Kansas City

State : MO Zip Code :

64114-2031

3. Professional Engineer Telephone Numbers :
Telephone :  (913)458-2028

Fax :

(913)458-2934

[LPart5- 1
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96




4. Professional Engineer Statement :
I, the undersigned, hereby certify, except as particularly noted herein®, that :

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant emissions
unit(s) and the air pollutant control equipment described in this Application for Air Permit,

| when properly operated and maintained, will comply with all applicable standards for control
" of air pollutant emissions found in the Florida Statutes and rules of the Department of
Environmental Protection; and

2) To the best of my knowledge. any emission estimates reported or relied on in this application
are true, accurate, and complete and are either based upon reasonable technigues available for
calculating emissions or, for emission estimates of hazardous air pollutants not regulated for an |
emissions unit addressed in this application, based solely upon the materials, information and
calculations submitted with this application.

| Ifthe purpose of this application is to obtain a Title V source air operation permit (check here [
[ if sop, I further certify that euch emissions unit described in this Application for Air Permit,
when properly operated and maintained, will comply with the applicable requirements identified
in this application to which the unit is subject. except those emissions units for which a
compliance schedule is submitted with this application.

If the purpose of this application is 1o obtain an air construction permit for one or more l
proposed new or modified emissions units (check here [ 3] if so), [ further certify that the
engineering features of each such emissions unit described in this application have been
designed or examined by me or individuals under my direct supervision and found to be in
conformity with sound engineering principles applicable to the control of emissions of the air ,
pollutants characterized in this application.

©Afthe purpose of this application is to obtain an initial air operation permit or operation permit ’
v revision for one or more newly constructed or modified emissions units (check here [ ] ifso), [
" further certify that, with the exception of any changes detailed as part of this application, each
such emissions has been constructed or modified in substantial accordance with the information
given in the corresponding application for air construction permit and with all provisions

| contained in such permit.

. COS g Jo/2£/97

Signature Date
(seal) = -

—_ .

- T I Part6- |
DEP -lforrﬁ.NG. 62-210.900(1) - Form
Effective ;: 3-21-96
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NOx EMISSION SUMMARY for RELATIVE ACCURACY TEST AUDITS

COMBUSTION TURBINE 1
CANE ISLAND PLANT

KISSIMMEE UTILITIES AUTHORITY

INTERCESSION CITY, FLORIDA
NOVEMBER 15, 1395

FIGURE 1 - RELATIVE ACCURACY DETERMINATION(NOx)

NOx PPM @ 15% 02

RUNNO,  TIME
RM
1 0750-0814 22,19
2 0837-0901 237
3 09090933 23.58
4  0945-1009 24,32
5  1016-1040 23.94
6 10471111 2299
7 11211145 23.89
8 1152-1216 238
9 12241248 2354

TOTAL DATA POINTS:
AVERAGE : 2353
Sd:

CC:

RA:

BAF(BIAS ADJUSTMENT): ,

M

22.39
2289
23.65
23.95
23.11
22.97
23.12
23.08
23.08

23.17

DIFE

0.2
0.81
-0.07
0.37
0.53
0.02
0.77
0.52
0.46

0.357
0.362
0.278

270

1.015

CT LOAD
MwW

40.0
40.0
40.0
40.0
40.0
40.0
3g.8
39.9
39.7

NOx LB/MMBTU
BM M DIFF
0.082 0.082 0
0.087 0.084 0.003
0.087 0.087 0
0.09 0.088 0.002
0.088 0.086 0.002
0.084 0.085 -0.001
0.088 0.085 0.003
0.087 0.085 0.002
0.086 0.085 0.001
9
0.0866 . 0.0852 0.0013
0.0014
0.0011
2.80
1.016




”
Table 1 Emission gummaty
Units 1 and 2
Cane istand Facitity
Kissimmee Utility Autbority
Intercession City, Florida
October 8-9, 1996
Unit ] - Numper 2 Diesel Firing - October 9, 1996
Actual Heat Input NOx Emissions
MMBTUH 15% 01 ISO
Run No. Time GPM HHV 02% ppmvd ppmvd ppmvd Ibs’MMBTU i
1 0952-1059 38.1 315.61 14.92 38.12 17.59 4497 ~ 0.147 4
2 1122-1231 38.7 320.6 14,65 38,71 36.55 44.19 0.142 4
] 1245-1352 44,) 365.3 14.92 37.99 3749 ° 46.00 0,146 s
Avemge 40.3 313.8 1483 38.27 37.21 44.89 0,145 4
Uni¢ | - Natural Gas Firing - October 9, 1996
NOx Emissions
Actual Heal Inpul - 15% 02 (sO
Run No. Time KSCFH MMBTUH HHV 02% ppmvd pprovd ppmvd lbssMMBTU ]
1 1458-1648 J39.85 354.3 15.4) 22,82 4.5 29,97 0.090 3
2 1701.1845 339.85 354.3 15.33 23,02 24.39 29.18 0.090 3
3 1857-2024 159.04 3743 15.39 21.06 24.68 30.46 0.091 3.
Average 346.25 361.0 15.38 22.97 24.52 29.87 0,090 3.
it 2 - Natura! Gas Firing - October 8, 1996 -
NOx Emjssions _
Actual Heat Inpnt [5% 02 IS0
Run No. Time KSCFH MMBTUHHHV 02% ppmvd ppmyvd _ppmvd lbe/MMBTU Ib
| 1405-1512 800 834 15.03 7.89 7.99 10,02 0.030 24
2 1532-1639 g10 £44 15.01 7.91 7.93 10.04 0,029 ° 24
3 1631-1800 815 850 15.12 8.06 323 9.90 0.030 25
Average 808 843 15.07 7.95 8.0 9.99 0.030 24
NOTES; 1SO = emissions at 59°F, 40% RH, 29,92 Hg
HHYV Oil = 138064 BTU/Gal
HHV Gas = 1042.5 BTU/SCF
Ibs’MMBTU = ppm (2.595 x 10-5)M)(Fd) / 209 )
: _ 209-%02 /7
Ios/Hr = Ibs s MMBTU x MMBTUH

Ge¥s 0P8 LOV YVd 8G:80 Idd 86/80/0T

¥d ANVTISI 3NYD

200



* 10/08/99 FRI 08:58 FAX 407 846 8485 CANE ISLAND KUA

TABLE 1 - NOx RATA RESULTS
COMBUSTION TURBINE CT-1
KISSIMMEE UTILITIES AUTHORITY

CANE ISLAND PLANT
1011607
NATURAL GAS FIRING
Y
RELATIVE ACCURACY DETERMINATION(NOR/DILUENT)
RUN NO. TIME __REFERENCE METHOD NOx COMBINED SYSTEM{t S/MMbtu)
NOXPPM 02% LBMMBbtu RM M DIFF
1 1007-1037 2261 1627  0.087 0.087 0077  0.010
2 1047-1117 2115 1524 0,081 0.081 0074  0.007
3 1132-1202 2089 1523  0.080 0080 0.074  0.006
a 1210-1240 2119 1522  0.081 0.081 0.075  0.006
5 12531323 21.50 1524 0,083 0.083  0.077 0.006
e 1331.1401  22.36 1523  0.086 0.088  0.076 0.010
7 1410-1434 22,87 1532  0.089 0.088 0077  0.012
8 1441-1505 21.82 1525  0.084 0084 0076  0.0p6
) 1614-1638 2168 1517  0.082 0.082  0.077 0.005
" TOTAL DATA POINTS: ) 9
AVERAGE DIFF. : 21.78 15.24  0.084 0084  0.076 0.008
Sd: 0.002
cC: 0.002
‘RA: 1.20

BAF(BIAS ADJUSTMENT). 1.089
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CANE ISLAND KUA
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TABLE 1 - NOx RATA RESULTS
COMBUSTION TURBINE CT-1

KISSIMMEE UTILITIES AUTHORITY-CANE ISLAND
INTERCESSION CITY, FLORIDA

10/6/98
NATURAL GAS FIRING

RUN NO, TIME REFERENCE METHOD

1 1025-1045
2 1059-1119
3 1130-1150
4 1205-1225
5 12351255
6 1309-132¢%
7 1346-1406
8 1418-1438
9 1448-1508

TOTAL DATA POINTS:

AVERAGE DIFF, *

Sq:

cc:

RA:

BAF(BIAS ABJUSTMENT):

RELATIVE ACCURACY DETERMINATION(NOX/DILUENT)

NOx PPM

21.53
20.23
15,90
22.02
20.82
20.30
21,71
21.65
22.20

21.16

Q2%

14.64
14.75
14.69
14.71
14.72
14,77
14.76
14.70
14.71

14,72

LemMMbty

0.075
0.072
0.070
0.077
0.073
0.072
0.077
0.076
0.078

9
0,074

NOx COMBINED SYSTEM(LB/MMbiy)

RM

0.075
0.072
0.070
0.077
0,073
0.072
0.077
0.076
0.078

0.074

M

0.079
0.081
0.082

0.083

0.083
0,083
0.083
0.083
0.082

0.082

PASSED WITH AVERAGE DIFFERENCE < 0,01

DIFF

=0.004
-0.002
-0.012
-0.006
<0.010
-0.011
-0.006
-0.007
=0,005

0,008
0.003
0.002
13.36
1,000

g 004



ATTACHMENT B



16:30
16:31
16:32
16:33
16:34
16:35
16:36
16:37
16:38
16:39
16:40
16:41
16:42
16.43
16°44
16:45
16:46
16:47
16:48
16:49
16:50
16:51
16:52
16:53
16:54
16:55
16:56
16:57
16.58
16:59
17:00
17:01
17:02
17:03
17:04
17:05
17:06
17:07
17.08
17:09
17:10
17:11
17:12
1713
17:14
17:15
1716
17:17
17:18
17:19

October 12,1999

Unit 1

NOx_cor 1 H20_INJ_1 GAS_FL 1 LOAD_1

217
21.5
24.3
209
21.2

21
209
214
209
21.2
211
20.8
21.2
20.7
22.9
20.9
21.9
211
215
216
211
215
212
215
211
219

21
214
21.5
214
21.4
21.4
51.8
20.2
205
21.3
20.9
21.3
211
211
21.3
211
214
20.7

21

21
212
208
208
215

27.44
27.39
27.55
27.63
27.83
27.79
27.45
28.04
27.54
27.68
2811
27.71
27.91
30.36
32.81
31.94
32.35
32.24
32
32.45
321
32.64
32.21
32.77
31.82
326
3204
3213
32.31
32.32
32.49
32.41
32.95
33
32.16
32.69
32.58
32.38
32.33
32.23
32.41
32.04
32.68
32.31
323
31.95
3241
32.55
32.15
32.91

5228
5219
5218
5224
5223
5227
5225
5220
5216
5230
5222
5224
5223
5610
5781
5785
5778
5775
5778
5782
5774
5779
5785
5777
5762
5766
5764
5779
5768
5777
5778
5775
5773
5774
5775
5773
5770
5775
5744
5767
5770
5734
5741
5746
5740
5736
5725
5747
5754
5758

30
30.01
30.01
30.06
30.02
30.01
30.01
30.03
30.04
30.01
30.06
30.01

30
33.09
33.94
33.89
33.81
33.84
33.84
33.85
33.88
34.02
34.05
33.99
33.86

338
33.81
33.86
33.81
33.89
33.94
3389
33.92
33.88
33.89
33.93
33.94
33.85
33.75
33.84
33.78
3376
3377
33.72
33.71

337

337
33.77
33.91
33.92

Gas pph

14220.9212
14106.43989
14193.71974
14210.04061
14207.32047
1421820105
14212 76076
14199.16003
14188.27945
14226.36149
14204.60032
14210.04061
14207.32047
15260.01682
15725.16171

16736.0423
15717.00128
15708.84084
15717.00128
15727.88186
15706.12069
16719.72142

16736.0423
15714.28113
15673.47895
15684.35953
16678.91924
15719.72142
15689.79982
15714.28113
15717.00128
15708.84084
15703.40055
15706.12069
15708.84084
15703.40055
15685.24011
15708.84084
15624 51633
15687 .07968
15695 24011
15597.31487
15616.35589
15629.95662
15613.63574
15602.75516
15572.83356
15632.67676
15651.71778
15662.59836

H2o pph

13730.976
13705.956
13786.02
13826.052
13926.132
13906.116
13735.98
14031.216
13781.016
13851.072
14066.244
13866.084
13966.164
15192.144
16418.124
15982.776
16187.94
16132.896
16012.8
16237.98
16062.84
16333.056
16117.884
16398.108
16922.728
168313.04
16032.816
16077.852
16167.924
16172.928
16257.996
16217.964
16488.18
16513.2
16092.864
16358.076
16303.032
16202.952
16177.932
16127.892
16217.964
16032.816
16353.072
16167.924
16162.92
15987.78
16217.964
16288.02
16087.86
16468.164

water to gas ratio

0.965547577
0.965450219
0.971276047
0.972977655
0.980208198
0.978050314
0.966454036
0.988172256
0.971295783
0.973620136
0.890259752
0.975794818
0.983025901
0.995552245
1.044067101
1.015679527
1.02996385
1.026994682
1.018820303
1.03243273
1.02271212
1.039016886
1.024265422
1.043516268
1.015902599
1.040083273
1.022571502
1.022782247
1.030473568
1.029186627
1.034420989
1.032409976
1.049975128
1.051386292
1.024446308
1.041690043
1.0387246
1.031454336
1.0354197
1.028100343
1.033304612
1.027921545
1.04717593
1.034418994
1.035179779
1.024676721
1.041426657
1.041921371
1.027865454
1.051432439



17:20
17:21

17:22
17:23
1724
17:25
17:26
17:27
17:28
17:29
17:30
17:31

17:32
17:33
17:34
17:35
17:36
17:37
17:38
17:39
17:40
17:41
17:42
17:43
17:44
17:45
17:46
17:47
17:48
17:49
17:50
17:51
17:52
17:53
17:54
17:55
17:56
17:57
17:58
17.59
18:00
18:01
18.02
18.03
18:04
18.05
18:06
18:07
18:08
18:09
18:10
18:11
18:12
18:13
18.14
18:15

2086
208

21
211

21
211

21
20.8

21
20.8
209

21
331
214
21.4
209
217
211
213
21.5
213
211
216
214
214
21.2
21.3
21.2
214
21.3
20.9
21.2

21
21.2
208
213
211
208
21.3
207
21.3
207
45.4
20.5
206
203
205
204
205
204
205
206
20.9
20.6
20.7
20.9

32.68
32.51
32.34
32.06
32.09
31.94
3212
3212
32.45

32.4
32.52
32.16
31.74
31.77
32.23

3z2.1
32.48
32.41
32.11

32.4
32.56
32.22
31.82
32.06
32.18
3218
3217
32.21
32.42
32.67
32.02
32.47
32.23
3262

323
32.56
3277
32.08
32.68
31.76
32.51
32.22
32.08
31.92
32.56
32.74
32.52
3255
32.79
32.61
32.82
32.52
32.82
32.65
32.43

32.8

5773
5757
5758
5721
5714
5714
5713
5721
5740
5756
5751
5759
5735
5749
5753
5761
5773
5778
5775
5776
5782
5784
5775
5757
5774
5766
5757
5770
5784
5790
5753
5761
5757
5793
5778
5801
5796
5787
5786
5759
5760
5776
5759
5754
5758
5764
5766
5764
5772
5772
5776
5776
5783
5791
5792
5797

33.92
33.84
33.76
33.66
33.58
33.55
33562
33.61
33.77
33.76
33.77
3377
33.74

337
3379
33.92
33.95
3397
33.91
33.93
33.97
33.96
33.83
3378
33 81

338
3377
33.87
33.92
33.89

339
33.83

339
33.95
3397
33.99
33.99
33.93
33.88
33.79

33.8
33.82
33.81
33.75
33.76
33.91
3385
33.79
33.79
33.94
33.96
3387
33.95
33.97
34.06
34.04

15703.40055
1565987822
15662 59836
15561.95298
15542.91196
155642.91196
15540.19181
15561.95298
15613.63574
15657.15807
15643.565735
15665.31851
15600.03502
15638.11705
15648.99764

15670.7588
15703.40055
15717.00128
15708.84084
15711.56099
15727.88186
16733.32215
15708.84084
15659.87822
16706.12069
15684.35953
15659.87822
15695.24011
16733.32215
15748.64302
15648.99764

15670.7588
15659.87822
15757.80346

15717.00128 .

15779.56463
15765.9636
15741.48259
15738.76244
15665.31851
15668 03866
15711.56099
15665 31851
15651.71778
15662.59836
15678.91924
15684.35953
15678.91924
15700.6804
15700.6804
15711.56099
15711.56099
15730.602
16752.36317
15755.08332
15768.68404

16353.072
16268.004
16182.936
16042.824
16057.836
15982.776
16072.848
16072.848

16237.98

16212.96
16273.008
16092.864
15882.696
15897.708
16127.892

16052.84
16252.992
16217.964
16067 844

16212.96
16293.024
16122.888
15972.768
16042.824
16102.872
16107.876
16097.868
16117.884
16222.968
16348.068
16022.808
16247.988
16127.892
16323.048

16162.92
16293.024
16398.108
16052 832
16353.072
15892.704
16268.004
16122.888
16052.832
15972.768
16293.024
16383.096
16273.008

16288.02
16408.116
16318.044
16423128
16273.008
16323.048

16338.06
16227.972

16413.12

1.041371386
1.038833366
1.033221668
1.030900429
1.033129187
1.028299976
1.034276037
1.03282975
1.039987116
1.035498264
1.040237054
1.027292486
1.018119253
1.016599885
1.0308602239
1.025019924
1.034998244
1.031873938
1.022853574
1.031912743
1.035932502
1.024760559
1.016801186
1.024453944
1.025260936
1.027002471
1.027968914
1.026928157
1.03112158
1.037996098
1.023887176
1.036834796
1.02988617
1.03587077
1.028371743
1.032539515
1.040095493
1.019778913
1.03903183
1.014515216
1.038262307
1.026179895
1.024737032
1.020512139
1.040250386
1.044912328
1.037530922
1.03884839
1.045057639
1.039320818
1.04528939
1.035734642
1.037662004
1.037181522
1.030014991
1.040868087



18:16
18:17
18:18
18:19
18:20
18:21
18:22
18:23
18:24
18:25
18:26
18:27
18:28
18:29
18:30
18:31
18:32
18:33
18:34
18:35
18:36
18:37
18:38
18:39
18:40
18:41
18:42
18:43
18:44
18:45
18:46
18:47
18:48
18:49
18:50
18:51
18:52
18:53
18:54
18:55
18:56
18:57
18:58
18:59
19:00
19:01
19:02
19:03
19:.04
19:05
18:06
19:07
19:08
19:.09
19:10
19:11

20.7
206
205
21
208
20.8
209
21
21
21
21
211
21
207
20.8
20.9
47
17.5
20.2
21.3
20.9
21
21.3
208
211
212
214
211
212
21
209
21.3
21.4
21.4
214
214
213
21.4
20.8
211
20.8
21
208
211
20.9
209
50.9
208
209
215
211
212
209
213
21.2
21

3253
32.68
32.06

326

325
32.71

325
32.65
3274
32.41
32.44
32.47
32.76
3255

32.8
32.87
33.01
3317
32.28
3266
32.71
32.48
32.89
32.87
32.63
32.71
32.99
32.76
33.03
33.13
32.67

325
32.78
32.68

326
3277

328
32.68
32.35
3267
3249

326
32.55
32.55
32.65
32.24
32.53
32.63
32.06
32.49
32.27

328
32.16
32.46
32.76
32.27

5764
5765
5776
5783
5787
5819
5810
5800
5811
5796
5795
5787
5795
5794
5798
5814
5807
5809
5821
5822
5822
5807
5840
5817
5810
5813
5839
5835
5815
5816
5818
5820
5823
5826
5825
5821
5834
5820
5825
5822
5818
5822
5813
5809
5825
5813
5812
5814
5829
5825
5825
5816
5829
5831
5830
5843

3395
3387
3397
3403
34.08
3417
34.17
34.17
34.13
34.07
34.01
33.97
34.06
34 06
34.15
34.19
34.21

342
34.26
34.27
34.24
3424
3426
3426
3421
34.32

343
34.33
34.25
34.24
34.23
34 27
34.28
34.23
34.28
34.27
34.26
34.27
34.21
3425
34 21
3424
34.24
34.26
34.29

34.3
3429
34.34
34 37
34 33
34.26
34.31
34.31
34.29
34.32
34.43

15678.91924
15681.63938
15711.56099
16730.602
15741.48259
15828.52725
15804.04594
15776.84448
15806.76608
15765.9639
15763.24375
15741.48259
16763.24375
15760.52361
15771.40419
15814.92652
15795.8855
15801.32579
15833.96754
15836.68768
15836.68768
15795.8855
15885.6503
15823 08696
15804.04594
15812.20637
16588293016
15872.04958
15817 64666
15820.36681
15825.8071
15831.24739
15835.40783
15847.56827
15844.84812
15833.96754
15869.32943
15831.24739
15844.84812
15836.68768
15825.8071
15836.68768
15812.20637
15801.32579
15844 84812
15812.20637
15809.48623
15814.92652
15885.7287
15844.84812
15844.84812
15820.36681
15855.7287
15861.16899
15858.44885
15893.81074

16278.012
16353.072
16042.824
16313.04
16263
16368.084
16263
16338.06
16383.096
16217.964
16232.976
16247.988
16393.104
16288.02
16413.12
16448.148
16518.204
16598.268
16152.912
16343.064
16368.084
16252992
16458.156
16448.148
16328.052
16368.084
16508.196
16393.104
16528.212
16578.252
16348 068
16263
16403.112
16353.072
16313.04
16398.108
16413.12
16353.072
16187 94
16348.068
16257.996
16313.04
16288.02
16288.02
16338.06
16132.896
16278.012
16328.052
16042.824
16257.996
16147.908
16313.04
16092.864
16242.984
16393.104
16147.908

1.03821008
1.042816481
1.021084029
1.037025792
1.033130133
1.034087616
1.029040289
1.035572102
1.036460963

1.02866936
1.029799212
1.032176474
1.039957528
1.033469471
1.040688565
1.040039483
1.045728269
1.060435148
1.020143054
1.031974888
1.033554764
1.028938327
1.036039173
1.038503104

1.03315645
1.035154969
1.039367159
1.032828427
1.044922317
1.047905665
1.033000585
1.027272179
1.035588715
1.031897874
1.029548524
1.035628497
1.034266764
1.032961686
1.0216853214
1.032290863
1.027309122
1.030079037
1.030091538
1.030800846
1.031127586
1.020281144
1.029635737
1.032445644
1.011799855
1.026074588
1.019126714
1.031141705
1.014955812
1.024072312
1.033714215
1.015987183



1912
19:13
19:14
19:15
19:16
19:17
19:18
19:19
$9:20
19:21
19:22
19:23
19:24
19:25
19:26
19:27
19:28
19:29
19:30
19:31
19:32
19:33
19:34
19:35

8]

N =

1.033582528

221 32.93 5861 34.46 15942.77336 16478.172
215 32.93 5859 34.48 15937.33307 16478.172 1.033935347
218 32.67 5865 34.49 15953.65394 16348.068 1.02472249
21.9 331 5862 34.49 15945 49351 16568.244 1.036054853
215 32.66 5861 34.47 15942.77336 16343.064 1.025107968
21.3 32.93 5844 34.37 15896.53089 16478.172 1.036589185
211 32.19 5847 34.42 15904.69132 16107.876 1.012775141
21.9 32.92 5852 34.46 15918.29205 16473.168 1.034857757
21 3274 5859 34.54 15937.33307 16383.096 1.027969732
212 32.94 5874 34.57 15978.13525 16483.176 1.031608241
211 3263 5861 34.49 15942.77336 16328.052 1.02416635
212 33.06 5860 34.47 15940.05322 16543.224 1.037839648
209 32.47 5852 344 18918.29205 16247.988 1.020711767
215 32.94 5857 34.4 15931.89278 18483.176 1.034602494
209 32.42 5855 34.38 15926.45249 16222.968 1.0186178
21.4 32.76 5852 34.41 15918.29205 16393.104 1.029828071
211 32.71 5849 34.45 15910.13161 16368.084 1.028783696
211 3273 5850 34.4 15912.85176 16378.092 1.029236761
211 32.94 5845 34.42 15889.25103 16483.176 1.036726571
21 3272 5850 34.51 15912 85176 16373.088 1.028922298
1.7 32.49 5863 34.56 15948.21365 16257.996 1.019424266
21.2 32.53 5878 34.66 15989.01584 18278.012 1.018074669
214 32.84 5873 346 15975.41511 16433 136 1.02865158
21.1 3273 5868 34.52 15961.81438 16378.092 1.026079583
Gas Usage Water Usage
NOx ppm Load (MW} (Ib/h) {Ib/h) Water-to-Fuel
21.43 32.15 5753.08 33.77 15649.22 16086.89 1.03
21.91
Note
Including all data
Rolling 1-hour average



ATTACHMENT C



g BE indusinal AgroDerivativa
Gias Turbines

October 19, 1999

KUA

Attn: Larry Mattemn

The purpose of this letter is to

» Respond to your inquiry regarding high water injection rates
= Provide response on the use of spray intercooling on the KUA units

High Water Injection Rates

GE currently offers LMB000OPC with water injection for NOx abatement to levels of
25 ppm NOx. At ISO conditions, the expected water : fuel ratio for a typical natural
gas fuel is 1.18. With engine-to-engine variation, the water : fuel requirements can
be as high as 1.42 to achieve this NOx level.

GE recommends that water should not be injected beyond that required to achieve
25 ppm NOx, and, in no case, beyond 1.42 water to fuel ratio (without consulting
GE). Attempts to oversuppress to levels significantly below 25 ppm will have the
following consequences and added risks:

» Reduced combustor venturi life and need for more frequent inspections.
Expected venturi life is 25000 hours on natural gas with water suppression to 42
ppm. Expected life of the same combustor is 16000 hours at 25 ppm. Erosion
life is believed to be very non linear, therefore suppressing to <<25 will result in
significantly lower erosion life and increased maintenance costs and reduced
availability.

= Qversuppressing will add risk in terms of combustor stability and could cause
high combustor dynamic pressures which will result in distress of combustion
system components.



High Water Injection Rates

GE currently offers spray intercooling, also known as SPRINT™, exclusively on the
LM6B000PC. While there have been several inquiries relative to use of SPRINT™
with LM6000PA, GE does not currently plan to offer this as a product.

GE recently proposed to the FL-DEP that SPRINT™ could be used in conjunction
with other new features on two LM6000 PB engines in Bartow FL in order to
achieve the permit level of 15 ppm. This will require a development program and
engine testing to ensure no adverse consequences result from the water injection
levels envisioned for the LMBO0OPB machines. If the FL-DEP is supportive of this
approach we will be conducting tests before end of June 2000 and will have a better
idea of the exact benefits on a PB engine.

The intent of the above program is to achieve 15 ppm on the existing LM60COPB

engines at the Bartow site. Since the LMG00OPB is no longer in production, this
system is not intended to be a general product offering at this time.

Best regards,

RB Hook
LM&000 Technical Program Magr.
GE Industrial Aeroderivative Gas Turbines

Cc: Z Biernacki, D Harmon, C Stump, P Tinne



ATTACHMENT D



" Black & Veatch Cane Island Unit 1 Project 24489.018

GIVEN Reference 1 - Quote from Engelhard for high temperature SCR to reduce emissions
from an LM 6000. Emissions reduction from 22 ppm to 2 ppm.
Reference 4 - Quote from Cormetech for conventional catalyst. Used as a basis for
adjusting costs to Cane Island Unit 1 emissions requirements.

CALCULATING AN ADJUS NT FACTOR TQO BE USED TO ADJUST ENGELHARD QUQO
Cormatech Data inlet outlet Price % Removed (Reference 4)
RATIO 1 (Case 2) 25 4.5 $504,000 82%

for 25 to 4.5 ppm

RATIO 2 (Case 4) 25 2 $737,000 92%

for9to 2 ppm
Therefore, to go from 25 TO 4.5 PPM, requires 68 % of the catalyst for reduction from 25 TO 2.0 PPM

68 % = $504000/ $737000 * 100

ADJUSTING LHA UOTE

Engelhard Data inlet outlet Price (Reference 1)
22 25  $1,558,000

Therefore, 68 % of $1558000 is the catalyst cost = $1,065 444

Plus, need to correct for the difference in inlet NOx.

A unit achieving 92 % (25 to 2) requires 104 % more catalyst than a unit achieving 89 % (22 to 2.5).
104 % =92 % /89 % * 100

Therefore, $1065444 * 104 % is the catalyst cost = $1,105,876

KUAU2 WK4, Rev 2, 10/6/99 Printed: 10/06/99, 01:24 PM
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CORMETECH, INC.

ENVIRONMENTAL TECHNOLOGIES
5000 Iinternational Drive Durham, NC 27712

TEL 919-620-3000 FAX 919-620-3001
K not received properly, call 918-620-3000

Number of pages including cover: l Reference Number:__({ 0 ‘2(})_1

TO: Rick Lausman TEL 913-458-7528
BLACK & VEATCH FAX 913-458-2934
Overland Park, kS 752§

cC: Nancy Stephenson

FROM: Elizabeth Mancini

DATE: 9/16/98

SUBJECT: SCR Catalyst Budgetary Quotation
General Information

REFERENCE: 1. Cormetech Reference Number CM622
2. Fax from Rick Lausman/BV to Elizabeth Mancini/fCormetech

8/10/98

We are pleased to submit our budgetary quotation to supply SCR catalyst for the above
subject project. Budgetary indicates + 10%. If you have any questions or require
additional information, please contact me at 919-620-3022.

Best regards,

SN o

CORMETECH CONFIDENTIAL

This document and aitachmants, i any, contain conficenbal/propnetary snformabon and is Submitted without CONSICersion other
than the recipient’s agreement that it skall nol be reproduced, copled. lent, or disposed of direclly or indirectly nor used for any
purpose other (han that for which it is apecifically fumished. '
Proposalsibvivgeninfo.doc:CME22

fmi e b e ——— -
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Fax to Rick Lausman/BV from Elizabeth Mancini/Cormetech

RE: SCR Catalyst Budgetary Quotation: General Information

Scope of Supply:

Catalyst Design, Supply, and Assembly
Patent and License lndemnfﬁcation_

[ ]
¢ Module Engineering and Supply
* |niial Pilot Test
s Sample Module for Easy Catalyst Sample Retrieval
Catalyst:
Case 1
Catalyst cM-27™
Pitch, mm 2.7
Gas Flow Orientation Horizontal
Modules: ]
Case 1 Case 2 Case 3 Case 4
Number/Unit 24 24 24 24
Number of Layers 1 1 1 1
Amrangement/Layer 3. X8, 3. x8, 3. x By 3. x8,
Dimensicns, in 127.375, 103.125,, x 127.375, x 127.375, x
each 66.375, x 164 66.375;, X 144 66.375, x 164 86.375, x 204
Weight, Ibs each 2400 1800 2400 2900
Maferial Carbon Steel Carbon Steel Carbon Steel Carbon Steel
Price:
Case 1 Chse 2 Case 3 Case 4
Price, 1 Unit(s) $304,000 $200.000 $313,000 $433,000
FOB Durham
Delivery 6-9moARO
Validity from date of this proposal 80 days
Payment Terms Net 30 days T
Invoice Schedule 30% upon Order; 70% upon Delivery
» . e 52.1 68.8 % ez
P, e v
CORMETECH CONFIDENTIAL

This documant and ottochments, ¥ any, contain confidentisi/proprietary information and is submitted without considerstron olher

than the recipient's agreement thet it shall not be roy
puipass other than that for which 1 is specifically

Proposals/bv/bvgeninfo.doc.CME22
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Proguced, comed, Jent, or disposed of dirctly or incirectly nor used for any

9/16/98, rev O, Page 2
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Fax to Rick Lausman/BV from Elizabeth Mancini/‘Cormetech
RE: SCR Catalyst Budgetary Quotation: General Information

_Guerantes Performance*;

Case 1 Case 2 Case 3 Case 4
NOx Outlet, ppmvd @ 15% O; | <9 <45 <30 <2.0
NH; Slip, pprvd @ 16% O; | <10 <10 <10 <10 '_
Ap Across Catalyst, in wg <18 <20 £18 €25
Design Life The earlier of 36 months from first gas-in or 39 months from
contracted delivery

*Guarantee performance is based on the attached Cormetech, Inc. Catalyst Technical Terms and

Conditions and the following:
1. Maldistributian criteria;

Flow + 15% RMS; Temperature + 20°F; NH,:NOx Molar Ratio + 5% RMS.

Design Flue Gas Conditions:

Case 1 Case 2 Case 3 Case 4
Fuel Gas Gas Gas Gas
Flve Gas Flow Rate, Ib/hr 3,474,000 3,474,000 3,474,000 3,474,000
Design Temperature, °F 650 650 650 650
'Flue Gas Composition
N2, vol % 73.7 73.7 737 737
Oy, vol % 9.43 .43 943 9.43
CO,, vol % 52 52 52 52
Hz0, vol % 10.76 10.75 10.75 10.75
Ar, vol % 0.92 0.92 0.92 0.82
0,, vol % dry 10.57 10.57 10.57 10.57
inlet NOx, ppmvd @ 15% O, 27.7 0.6 0.6 9.6
NQOx Ib/hr 243 84.7 847 84.7
General Terms and Conditions:
Cormetech, Inc. General Terms and Conditions of Sale, attached. -

CORMETECH CONFIDENTIAL

This documént and attechments, £ any, contsin confidentiak/propnplary informaton end Js SUDMATBT WiThout consigderanon other

than the recipient's agreement that /f shaf not be reproduced, copied, fant, or dispased of directly or indirectly nor used for any
furnished. .

purpose other than that for wiich it is specifically
Proposaia/tvitwgeninfo.doc.CM622 S/16/98, rev 0, Page 3
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CORMETECH, INC.
Catalyst Technical Terms and Conditions

Warranty Conditions
1. Unit operating condltions shall be within the limits of design cases specified in SCR Catalyst Quotation.
2. The catalysts must be handled, operated, and maintained according to Cormetech instruction.

3. Cormetech maintains warranty protection as long as normal fumace stert-up and shut-down procedures are
foliowed and no moisture other than from fiue gas or ambient air is present. The allowed start-up and shut-down
temperature gradient for the catalyst is 10°C/min below and 60°C/min above the flue gas dew point.

4. Catalyst has been designed to accommodate profile maidistributions, based on a Normal Distribution, per SCR
Catalyst Quotation.

5. Cormetech is not responsible for catalyst deterioration caueed by aqueous ammonia drainage or water contact to
the catalyst,

6. Suitable means must be employed, if needed, to clean catalyst masked or piugged by firing of particulate producing
fuel. Customer will inspect visually at shutdowns and dlean, as needed.

7. Access must be provided to Cormetech for visual inspection and catalyst sampling. Cormetech reserves the right to
review the Unit's operating data at any time during the wamranty period.

8. Customer must provide catalyst samples to Cormetech no less than annually during the warranty period, in order to
maintain warranties.

8. Customer will provide & copy of all procedures and methods of analysis to be employed in catalyst evaluation for
Acceptance and anytime throughout the warranty period.

Warranty Fulfillment

1. Cormetech's wamanties are fulfilled e! the end of the period stated in SCR Catalyst Quotation if the results of on-site
tests indicates that the performance values, shown in SCR Catalyst Quotation, are met.

2. |fthe results of on-site tests during the warranty period indicates that the warrarted vaiues are not being met,
Customer will conduct an on-site investigation to determine the cause of non-performance. If the cotalyst is suspect,
Cormetech wiil conduct laboratory tests, according to the conditions specified inSCR Calalyst Quotation, to verify the

calalyst performance.

3. Ifthe results of the laboratory tests indicate that the warranted values are being met, Comnetech's warranties will be
deemed in fulfiliment at this time and Customer will continue their investigation to determine the cause of non-fulfiliment.
Customer will compensate Cormetech for the cost of laboratory evaluation.

4, Ifthe results of the laboratory tests indicate that the warranly values are not being met, Cormetech wil, at Its option,
repair, replace, or add catalyst at its cost to meet the required performance values. Commetech will absorb cost of

laboratory evaluation.
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CORMETECH, INC.
General Terms and Condiions of Sale

1. DEFINITIONS:

"Buyer” means the firm or company which places the order and purchases the Goods from Seller.

"Seiler” means Cormetech, Inc.

"Goods™ means the SCR Catalyst to be purchased by the Buyer,

"Order” means the purchasing order placed by the Buyer for the supply of the Goods.

"Specifications™ means Seller's written technical description of the Geods purchased pursuant to the Order therefor and

Seller's accaptance thereof.
"Owner” means the person, firm or company to whom the Buyer furnishes the plant including the Goods supplied by the

Seller.

2, CONTRACT:
The contract for the purchase and sale of Goods shall be deemed to have been entered into by and between the Buyer

and the Seller when, upon receipt of the Buyer's Order for such Goods, the Seller sends an acceptance in writing, within
the time limit for such acceptance specified in such Order, executed by the duly authorized representative of Seller.
Neither the Buyer nor the Seller shall be bound by any variation, waiver of, or addition {o these general terms and
conditions unless otherwise agreed by both parties in a writing executed by their duly authorized representatives. Except
as otherwise provided in an express written agreement, these general terms and conditions shall govem in the event of
any conflict with any terms or conditions proposed by the Sefler or Buyer whether or not contained In any crder or
acceptance, or applicable in previous transactions, practice or course of dealings.

a LIAISON PERSONNEL:
The Seller, immediately upon recelving Buyer's Order for Goods, may appoint an appropriate person for the performence
of Seller's obligation to Buyer with respect to the Goods, to whom all communication thereon shall be directed.

4. DELIVERY:
The method of packing of the Goods shall be in accordance with the agreement of the Buyer and Seller and if no

agreement has been reached, the Seiler shall take sll reasonable steps to prevent damage to or deterioration of the
Goods in transit to their destination as specified in the accepted order.
The purchase price for Goods sold pursuant to an accepted purchase order shall include the cost of packing as

mentioned above,

5. WARRANTY, QUALITY AND DESCRIPTION:

Seller hereby warrants o Buyer that at the time of delivery, the Goods sold to Buyer will conform to the written
specifications set forth in Catalyst Technical Terms and Conditions to acceptable quality levels normaily supplied by
Seller in connection with the sales of sald Goods. Seller will, solely at Its option, repair or replace Goods which fafl to
meet the Terms and Conditions of this limited warranty.

In eddition, Seller warrants that the performance of the Goods will, under the conditions specified in Catalyst Technical
Terms and Conditions for the period set forth therein meet the performance criteria under the conditions gpecified therein,
Verification of such parformance guarantee will be accomplished as specified in Catalyst Technical Terms and
Conditions, through the use of laboratory tests,

In the abzence of specific altemate language, warranty period is on a calendar basis and begins at first gas-in and no
iater than three (3) months after scheduled defivery. Specific warranty period and terms are as set forth in the Catalyst
Technical Terms and Conditions.

In the event Goods are stored and handled betwesn the time of delivery and Installation, Buyer shall provide adequate
and appropriate facilities for storage of the Goods. Goods shall be handled according to Seifer's Catalyst Handling
Manual.

THE FOREGOING WARRANTY AND THE WARRANTY SET FORTH IN SECTION (15) ARE IN LIEU OF ALL OF THE
WARRANTIES EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED T0, IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

6. SPECIFICATIONS:

The Goods sold hereunder shall comply with the written specifications set forth in Catalyst Technical Terms and
Conditions. The performance of such Goods will vary in accordance with individual specifications, operation, and
maintenance of the systems in which they are instalied. Buyer has the sole responsibility for the completervess and
accuracy of information. Seller will rely exclusively on such information to make recommendations on the type and
volume of Goods to be used in Owners faciity,
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CORMETECH, INC.
General Terms and Conditions of Sale

7. MODIFICATION IN SPECIFICATIONS: .
The specifications may be modified and/or changed at any time provided that both the parties agree in wiiting. Such
agreement may inciude reasonable adjustments of the price, time of dallvery of the Goods and other terms before such

modifications and/or changes are carried out

8. DRAWINGS:
Drawings, such as, drawings for approval, drawings for installation, drawings ehowing the finished conditions of the
Goods, instruction manuals, etc., shall be supplied by the Seller to the Buyer strictly in accordance with and by the time

instructed in the Specification or in the accepted order.

8. INSPECTION AND TEST AT SELLER'S WORKS

Upon reasonable notice and at reasonable times, the Buyer shall have access to the office of the Seller or, subject to
written consent of such supplier, the office and manutacturing operations of Seller's supplier for expedition of
manutacturing or inspection of the Goods in the course of a normal working day during the period from the date of the
Order to the date of shipment of the Goods. If such inspection shall be done at the factory of Selier's supplier, the Seller
shall atso Inform the Buyer of the details of such visit in advance. Buyer shail inspect all Goods within thirty (30) days of
delivery of such Goods and immediately report to Seller in writing any claims for breach of warranty set forth in Section
(5) above. All Goods which remain uninspected after such thirty (30) days shall be deemed accepted by Buyer.

In the event that the Goods are righttully rejected at the time of inspection for failure to conform to the provisions of
Sectlon (5) above, the Selier shall, solely at the Seller's option, repair or replace such Goods.

10. PRODUCTION SCHEDULE:

When requested, the Seller will provide the Buyer with the production schedule setting forth the estimated detes for the
issuance schedule of drawings, order of material, fabrication achedule, inspection scheduie, If any, for the Goods
purchased pursuant to the acceptance order, and during the contractual period, keep the Buyer informed monthly of
actual progress in providing the Goods. ,

In case there ia some unexpected factor or occurrence which prevents normal progress of production ar manufacturing,

the Seller shall inform the Buyer promptly.

1. EHIPPING INSTRUCTION:

The Goods subject to Buyer's Order shall be sold FOB Jobsite, unless otherwise indicated, and the Buyer or Seller on
Buyer's bshalf pursuant to Buyer's instructions will book and arange appropriate tranaportation from such site. The
Seller shall provide the following information regarding such Goods. .

Net waight, gross weight, freight tons

Measurement of each packing or parcel

Number of packages

Name of loading port

Date of cargo readiness

papop

12. LIMITATION OF LIABILITY: _
H, owing to force majeure as defined in Section (14) hereof, the Seller is unabls to deliver the Goods within rinety (80)
days of the dellvery time specified in the accepted order for such Goods, then provided that the Sefler shall have given
Buyer written natice of such force majeure, the Buyer shall grant the Seller extension of ime, as may be reasonable, to
complets performance.

The liability of the Seiler, its supplier, their agents, employees, subcontractors amnd sub-suppliers with respect to any and
all claims arising out of the performance or non-performance of obligations In connection with the design, manufacture,
sale, delivery, storage, erection or use of the Goods or the rendition of other services in connection therewith, whether
based on contract, warmanty, tort (including negligence), strict liability or otherwise, shall not exceed in the aggregate the
purchase price for the Goods and shall in no event include: damages for loss of profits or revenus or the loss of use of
either. loss by reason of plant shutdown or inability to operate at rated capacity; increased expense of aperation of plant
or equipment; increased costs of purchasing or praviding Goods, equipment, materiale, supplies or services; costs of
replacement power or capital; claims of Owner's customers; inventory or use charges; or any other incidents! or
consequential damages of any nature.

This limitation of fiability shail prevail over any conflicting or inconsistent provisians contained in any of the documents
comprising the contract for the Goods, except o the extent such conflicting or inconsistent provisions fusther restrict the

Seller's llabllity. :
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CORMETECH, INC.
General Termns and Conditions of Sale

13. PRICE AND PAYMENT:
All payments shall be made within thirty (30) days after the presentation of the invoice therefor, unless otherwise

indicated.

Seller will meet delivery schedule required by contract. in the event Buyer delays requested delivery, terms of payment
shall commence per original schedule. Seller shall notify Buyer of all resuitant fees and requirements due to delay,
Including but not limited to, handiing, storage, and truck cancellation fees. Buyer shall be Invoicad for sald fees upon
shipment,

Payments recelved after date specified on invoice will be assessed a monthly finance charge (12% per annum).

14, FORCE MAJEURE:
Force majeure ehall mean unavoidable causes beyond the control of the Seller, including but not limited to, acts of God,

war (declared of undeciared), acts of governmental authorities, riot, revolution, civil commotion, fires, strikes (and other
labor disputes, sabotage), or epidemic, and other simitar matters beyond the reasonable control of a party.

Shouid the causes of force majeure prevent the total or partisl performance required concerning the purchase of Goods,
the party claiming force majeure shall promptly advise the other party at the beginning and end of such force majeure and
fumnish the other party a written notice identifying the nature of the circumstances of force majeure promptly.

In cases of force majeure described above, there shall be consultation between the parties fo discuss the effect on the
contractual obligations of both parties. For delays and/or non-performance of the obligations due to force mejeure, the
affected party shall be entilied to an extension of time equal to that of the delay plus such additional ime as is reasonably
necessary to resume performance of its obligations,

15. PATENTS:
The Seller warrants freedom from patent infringement on those Goods sold under an accepted order when such Goods

are used for the purposes normally intended.
Purchase of this product from Cormetech, Inc. includes a license to use this product in the practice of the methed claimed

In U.S. Patent 4,358,428,

16. ASSIGNMENT:
Neither the contract nor any part of it shait be assigned or transferred to any third party without the other parties’ prior

written consent where such consent shall not be unreasonably withheld.

17. TAXES:
Any applicable sales, use, excise or other tax shail not be included in Seller's quoted price for Goods.

18. BACKCHARGE:
Seller is not liable, whether by backcharge or otherwise, for the cost of work performed or material or equipment
fumished by the Buyer or any third parties uniess such work and the costs thereof have been approved in writing by an

authorized representsative of Selier.

19. NON-DISCLOSURE:
Data, drawings, specifications, or other technical Information fumished directly or indirectly, in writing or otherwise, to

Seller by Purchaser or to Purchaser from Seller pursuant o this order shalt in no event become the property of the
receiving party and shall be used only in fulfiling the obligations imposed by this order and shall not be duplicated or
disciosed to others or used in whole or in part for any other purpose. Such fumnishing of data, drawings, specification, or
other technical information shall not be construed as granting any rights whatsoever, express or implied, under patents or

privileges of the disclosing party.

20 TERMINATION: .

Upon notice, Seller will take all reasonable measures to cease production in-process and to minimize the cost of goods
and services procured for fulfiliment against this contract. it Is recognized that the Goods and Services contracied hersin
are of custom design and manufacture, the vaiue of which Is not reesonably expected to be recoverable by the Seller in
the event of termination.

Therefore, upon termination, Seller will submit to Buyer an accounting of all Goods and Services directly allocated to
fulfiliment of this contract including but not limited to finished Goods, Goods-in-process, non-cancelable subcontracts,
and custom dies. Forced disruption of manufacturing In process may result In additional expense which is the sole
responsibility of Buyer. it Is expected that raw materials may be purchased and production proceed against the
requirements of any or all of the defined acope of contract at any time following contract award by Buyer, Sefler wil keep

Buyer informed of progress against contract,
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BLACK & VEATCH

8400 Ward Parkway Black & Veatch Corporation

P.0. Bax 8405
Kansas City, Missouri 64114

Tel: {913) 458-2000
FAX NUMBER: 913-458-2934 913-458-2936 913-458-2939

FACSIMILE TRANSMISSION

TO: Mr. Fred Booth B&V PROJECT: 063045

COMPANY: Engethard B&V PHASE: 0042
FAX NUMBER: (410) 569-1841 B&V FILE:
TELEPHONE NUMBER: (410) 569-0297

FROM: Don Wolf PAGE: 10of 2
EXTENSION: 2845 LOCATION: P4G1 DATE: June 14, 1999

NOTE TO RECEIVING OPERATOR
In the event of incomplete transmission, please call (913) 458-7218,

TRANSMITTAL DATE/TIME: OPERATOR'S INITIALS:

SUBJECT:  High Temperature SCR Catalyst for Simple Cycle Combustion Turbines

MESSAGE: As we discussed on the phone this moming Black & Veatch is assessing the
experience, feasibility, potential NO, reductions, and costs for high temperature SCR catalyst
located at the outlet of 3 different simple cycle combustion turbines (SCCT).

Please provide the following information:
1. An experience list of Engelhard SCR catalyst applications on SCCT including the

inlet and outlet NO, emissions.
2. A review of the information provided below for the 3 SCCT machines to determine

the maximum practical NO, reduction that can be achieved with high temperature

cataiyst.
3. Provide cost or catalyst volume (if possible with the limited data and response time).

The 3 SCCTs being evaluated have the general design criteria listed in the table below. Please
note that no specific data is available at this time since this is a very cursory review. Therefore,
please assume the data below is full load data only.

: GE 7241 (7FA} | GE 7121 (7EA) | GE LM6000 PC Sprint
Exhaust Fiow, Ib/hr 3,427,200 2,314,800 1,008,000
Exhaust Temperature, 1,116 998 842
F
NO,, ppmvd @ 15% O, 9 9 22

Please provide the requested information by noon (CST) Tuesday June 15, 1999, If you have
any questions please do not hesitate to call me at (913) 458-2845. i appreciate your attention to

this matter. Thank you.

the imagine . build company™
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ENGELHARD CORPORATION

2205 CHEQUERS COURT

BEL AIR, MD 21015

PHONE 410-569-0297

FAX 440-569-1841

E-Mall Fred_Booth@ENGELHARD.COM

DATE: June 15, 1999 NO. PAGES 4 (INCLUDING COVER)
TO: BLACK & VEATCH FAX 913-458-2934
ATTN: Don Wolf -
ENGELHARD
ATTN: Nancy Ellison
FROM: Fred Booth Ph 410-569-0297 // FAX 410-569-1841
RE: Simple Cycle Turbines

High Temperature SCR Catalyst System Components
Engelhard Budgetary Proposal EPB99465

We provide Engelhard Budgetary Proposal EPB99465 for Engelhard NOxCAT ZNX™ High Temperature SCR Catalyst
system components per your FAXed request of June 14, 1999.

Cur Budgetary Proposal is based on:

Gas Turbine operating in simple cycle mode;

SCR Catalysts for NOx reductions from noted inlet levels to 2.5 ppmvd @ 15% Oz with ammonia slip of 5 ppmvd @
15% O;, '

Nominal 5.0" Delta P across SCR; :

Scope as noted. Please note that we have assumed horizontal gas flow through the SCR reactor and the use of 28%
aqueous ammonia.

Please note that turbine exhaust flow for the GE7FA is cooled with an ambient air injection system to reduce the gas
temperature at the SCR to 1,025F. The cost of the components for this turbine is included. The ductwork to hold the
catalysts and the transitions and any flow straighteners are not included in scope detailed herein.

We have indicated cross section area required to meet the conversions and pressure drop. Inside liner width and height
can be varied while maintaining same cross sectional area.

Three (3) Year Performance Guarantee (expected life five to seven years).

We request the opportunity to work with you on this project.

Sincerely yours,

ENGELHARD CORPORATICN

Frsdrid LA~

v Frederick A. Booth
Senior Sales Engineer

cc.

4

Nancy Ellison - Proposal Administrator
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Black & Veatch 063045
Simple Cycle Turbines

Engelhard Budgetary Proposal EPB99465
June 15, 1999

. ' ZNX™ SCR Catalyst Systems

ENGELHARD CORPORATION
NOxCAT ZNX™ HIGH TEMPERATURE SCR NOx ABATEMENT CATALYST SYSTEMS

Engelhard Corporation ("Engelhard”} offers to supply to Buyer the NOXCAT ZNX™ ceramic substrate SCR system

components summarized herein.

NOxCAT ZNX™ High Temperature SCR Catalyst System: Scope of Supply: The equipment supplied is installed by
others in accordance with the Engelhard design and instatlation instructions.
Engelhard NOxCAT ZNX™ SCR catalyst in modules,
internal support structures for catalyst modules {frame);
Ambient Air injection cooling system components (GE 7FA);
Ammonia Injection Grid (AIG), ‘
AIG manifold with flow control valves |
NH,/Air dilution skid: 28% Aqueous Ammonia
Pre-piped & wired (including all valves and fittings) Two (2) dilution air fans, one for back-up purposes
Panel mounted system controls for:
Blowers {on/oftflow indicators) ~ Airfammonia flow indicator and controller
System pressure indicators Main power disconnect switch

Excluded from Scope of Supply:

Ammonia storage and pumping

Any internally insulated reactor ductwork to house catalysts
Any transitions to and from reactor

Structural support

Any monorails and hoists for handling modules

Any interconnecting field piping or wiring

Electrical grounding equipment

Utilities

Foundations

All Monitors
All other items not specifically listed in Scope of Supply

BUDGET PRICES: See Performance Data

WARRANTY AND GUARANTEE:
Mechanical Warranty:
Performance Guarantee:

One year of operation* or 1.5 years after catalyst delivery, whichever oceurs first.
9,000 hours of operation* ar 3.5 years after catalyst delivery, whichever occurs first.
Catalyst warranty is prorated over the guaranteed life

*Operation is considered to start when exhaust gas is first passed through the catalyst.

DOCUMENT / MATERIAL DELIVERY SCHEDULE
Drawings / Documentation - 10 weeks after notice to procee

d and Engelhard receipt of ali engineering specifications and

details
Operating manuals
Material Delivery 20 - 24 weeks after approval and release for fabrication
SYSTEM DESIGN BASIS:
Gas Flow from: Combustion Turbines
Gas Flow: Assumed Horizontal
Fuel: Natural Gas
Gas Flow Rate (At catalyst face): See Performance data
Temperature (At catalyst face): See Performance data

NOx Reduction: To 2.5 ppmvd @ 15% O;

.NOx Concentration (At catalyst face). See Performance data

NH3 Slip: 5 ppmvd@ 15%0;
Pressure Drop through SCR Nom. 5"WG
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Black & Veatch 063045

Simple Cycle Turbines

. ZNX™ SCR Catalyst Systems
Engelhard Budgetary Proposal EPB99465
June 15, 1999

TURBINE GE 7FA GE7EA  GE LM80OO

ASSUMED AMBIENT 85 g5 g5

GIVEN TURBINE EXHAUST TEMPERATURE, F 1,116 998 842

GIVEN TURBINE EXHAUST FLOW, Ib/hr 3,427,200 2,314,800 1,008,000

ASSUMED TURBINE EXHAUST GAS ANALYSIS, % VOL. N2 74.06 73.24 73.24

02 12.50 13.42 13.42

» co2 3.90 3.80 3.80

H20 8.65 8.65 8.65

Ar 0.89 0.89 0.89

AMBIENT COOLING AIR FLOW, Ib/hr 368,745 0 0

TOTAL FLOW - TURBINE EXHAUST + AMBIENT - Ib/hr 3,795,945 2,314,800 1,008,000

AMBIENT + EXHAUST GAS ANALYSIS, % VOL. N2 74.75 73.24 73.24

o2 13.10 13.42 13.42

co2 353 3.80 3.80

H20 7.82 8.65 8.65

Ar 0.80 0.88 0.89

. CALCULATED AIR + GAS MOL. WT. 28.42 28.40 28.40
GIVEN: TURBINE NOx, ppmvd @ 15% O; 9.0 . 9.0 220

CALC.: TURBINE NOX, Ib/hr 55.9 324 345

CALC.. NOx, ppmvd @ 15% O2 - AT CATALYST FACE B.7 9.0 22.0

GAS TEMP. @ SCR CATALYST, F 1,025 998 842

. DESIGN REQ. SCR CATALYST NOx QUT, ppmvd @ 15% O2 2.5 25 25

NH3 SLIP, ppmvd @ 15% O2 5 5 5

SCR PRESSURE DROP, 5"WG ~ Nom..
GUARANTEED PERFORMANCE DATA

SCR CATALYST NOx CONVERSION, % - Min. 72.2% 72.2% 88.6%

NOx OUT, Ib/hr - Max. 155 9.0 39

NOx OUT, ppmvd @ 15% O2 - Max. 2.4 25 25

EXPECTED AQUEDUS NH3 (28% SOL.) FLOW, Ibthr 96 55 51

NH3 SLIP, ppmvd @ 15% O2 - Max. 5 5 5

SCR PRESSURE DROP, "WG - Max. 45 4.0 45

REACTOR INSIDE LINER AREA -A x B,sqft 2100 1350 640

SCR SYSTEM $4,015,000 $2,711,000 $1,558,000

REPLACEMENT SCR CATALYST MODULES $2,496,000 $2,057,000 $1,111,000
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Black & Veatch 063045
Simple Cycle Turbines
ZNX™ SCR Catalyst Systems
Engelhard Budgetary Proposal EPB99465

June 15, 1999 -

Dimensions / Sketch:

GE 7FA

Required Cross Sectional Area

Inside Liner Width x Inside Liner Height

(A x B)sq.ft.
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' POWER GENERATION SALES: |

‘ENGELHARD CORPORATION -

2205 CHEQUERS COURT

" BEL AIR, MD 21015

PHONE 410-569-0287

’ FAX- - 410-568-1841
- E-Mail. Fred Booth@ENGELHARD COM

: DATE: -  June15,1999.  NO.PAGES . . 2 (INCLUDING covsn)
T0: . _.BLACKSVEAICH . _ . _ _ — FAX 9134582934
- ~ATTN:Don Wolf 4 G‘!/.,lq.') R e

FROM: - . FredBooth - - - ' Ph 410-569-0297 /! FAX 410-569-1841

High Temp SCR Experience at_téc_hed;



 Engelhard SCR System Experience List

‘ Flow
Catalyst

~ (1) BBC (50 MW)". .- - 650, - . NG .. . 1190
(1) Kawasaki 1 MW " + ZNX .23 - NG - 29
(1) Alison 35MW . . - VUNX 3. - NG -9
()RollsRoyce 25MW - VNX 269 . . NG " 8/2
{2) Westinghouse.251 7 UNX - 4227 - NG . 10/92
(1) GE Frame 7 o VUNX 669 - - NG - 1Q93
(1) LM-2500 - - -~ - .- VNX - 157 - . NG - - - 593
@LM6000 . . WNX - 283 . - NG . ' 4Q93
~ (1) LM 5000 - L. VNX . 248 -0 NG ..1993 .
C()LM5000°. CVNX- 342 . - NG - - 1004
. (1)GEFrame6 . . .~ ZNX _.° 3057 . * NG . ... 195 .
. (1).Solar T4500 * . CCINK D 4 .. NG T 185
) GEFrame5 - . ZNX . - 212. . NG DT es
(1) GE Frame7 = T VUNX 638 - NG - 2Q05
(1) GE Frame6 = ~ VNX 330 . - . NG o 1996
ABBGT1IN = - - o INX . o 728 . #2 Oil o 6/96

(1) 2000 Hp o O VNX 97 ° . NG . 1985
(2) 4000Hp o - VWNX . . 23 . NGDF - - 1986
(3) 1500 Hp- - ZNX -9 - DF - '5/91
800 H L VNX 8 NG . 1993
(1) Refinery Heater = - VNX NG 10/90
(1) Refinery Heater ' VNXVZNX NG 10/90
) (1) Boiler 1 MW 7 VNX NG 10790
. (1) Annealing Furnace - . VNX NG 1991
‘ . () Refinery Heater _ VNX NG 391
(1) Refinery Heater ‘ . VNX NG . - 6/91
(1) Refinery Heater S VNX #6/NG - 1/94
{1) Refinery Heater - CVNX- #6/NG 5/94
T (1) Reﬂnery Heater - - VNX . #¥6/NG 5/04
: (250 '

" (1) Process Off-Gas.’
-(1) Nitric Acid Plant
1) Process Off-Gas

- - (1) Utility Boller-- LD Coal - 1985
(8) Gas Turbines JINX - DT NG 1987
(2) Utility Boiter - LD ~ UNXZNX S  Coal 1987
{1) Utility Boiler - HDW" VNXZNX . - - - Coal © ' ..1989
(1) Utility Boiler - HDD CVNXZNX - - : “Coal . ..1989
(1) Utility.Boiler - LD .. VNX o . Coal . . 1991
(1) Utilty Boiler-HD ~  WNX - : #8601 - - 1991
(2) Turbines - . VWNXVZNX - ' ' #2 Oil- _ 1994
© (1) Utility Air Preheater . . PNX : NG#2 Oil - . 1994/95
- (1) Utility Boiler - HDW PNX S -~ CoalNG.  2Q/95
(1)-Utility Bolier - HDD PNX - " Goal o 30es5
(1) Utility Boiler : HDD - PNX - . Coal . 4Q/95
 Rev. 1095 ' '
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Table 1
NO, Control Alternative Capital Cost (Revised)

SCR 'ﬁ%‘l‘_’n':gx Remarks
Direct Capital Cost
Catalysts and Ammonia Injection 1,106,000 NA Scaled from previous projects.
Ductwork and Catalyst Reactor TMO,O(JOJl NA Based on conceptual ductwork arrangement
Control/Instrumentation 100,000 NA Estimated; includes controls and monitoring equipment.
Ammonia Storage 167,000 NA Scaled from previous projects
Balance of Plant 833,000 NA For SCR: 8% Foundation & Supports, 10% Erection, 4%
Electrical Installation, 1% Painting, 1% Insulation, 10%
Engineering, 6 % Retrofit Factor.
Total Direct Capital Cost 2,916,000 Base
Indirect Capital Costs
Contingency 729,000 NA 25% of Direct Capital Cost
Engineering and Supervision 208,000 NA 10% of Purchased Equipment Cost
Construction & Field Expense 104,000 NA 5% of Purchased Equipment Cost
Construction Fee 208,000 NA 10% of Purchased Equipment Cost
Start-up Assistance 42,000 NA 2% of Purchased Equipment Cost
Performance Test 35,000 NA Estimated Cost
Total Indirect Capital Costs 1,326,000 Base
Total Installed Cost 4,242,000 Base




Table 2
NO, Control Alternative Annual Cost (Revised)

SCR iéc:::n':?; Remarks

Direct Annual Cost

Catalyst Replacement 121,000 NA | Catalyst life of 3 yr. of equivalent operating hours (5.3

equivalent yearsy

Operation and Maintenance 16,000 NA

Reagent Feed 18,000 NA | Assumes 1.4 stoichiometric ratio

Power Consumption 5,000 NA

Lost Power Generation 150,000 NA | Back pressure on combustion turbine

Annual Distribution Check 15,000 NA | Required for SCR
Total Direct Annual Cost 325,000 NA
Indirect Annual Costs

Overhead 7,000 NA | 60% of O&M Labor

Administrative Charges 85,000 NA | 2% of Total Installed Cost

Property Taxes 42,000 NA | 1% of Total Installed Cost

Insurance 42,000 NA | 1% of Total installed Cost

Capitai Recovery 355,000 NA | Capital Recovery Factor * Total Installed Cost
Total Indirect Annual Costs 531,000 NA
Total Annual Cost 856,000 NA
Annual Emissions, tpy 18 90 | Emissions from BACT for 5,000 hrs of natural gas firing
Emissions Reduction, tpy 72 NA | Emissions calculated from BACT
Total Cost Effectiveness, $/ton 11,889 NA | Total Annual Cost/Emissions Reduction
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Table 3

NOx Control Alternative Cost
With and Without Contingency

SCR SCR
W/ Contingency Wiout
Contingency

Direct Capital Cost
Catalysts and Ammonia Injection 1,106,000 1,106,000
Ductwork and Catalyst Reactor 710,000 710,000
Control/Instrumentation 100,000 100,000
Ammonia Storage 167,000 167,000
Balance of Plant 833,000 833,000
Total Direct Capital Cost 2,916,000 2,916,000
Indirect Capital Costs
Contingency 729,000 0
Engineering and Supervision 208,000 208,000
Coenstruction & Field Expense 104,000 104,000
Construction Fee 208,000 208,000
Start-up Assistance 42,000 42,000
Performance Test 35,000 35,000
Total Indirect Capital Costs 1,326,000 597,000
Total Capital Cost 4,242 000 3,513,000
Direct Annual Cost
Total Direct Annual Cost 325,000 325,000
Indirect Annual Costs

Overhead 7,000 7,000

Administrative Charge_sl 85,000 70,000

Property Taxes 42,000 35,000

Insurance 42,000 35,000

Capital Recovery 355,000 294,000
Total indirect Annual Costs 531,000 441,000
Total Annual Cost 856,000 766,000
Annual Emissions, tpy 18 18
Emissions Reduction, tpy 72 72
Total Cost Effectiveness, $/ton 11,889 | 10,639
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BLACK & VEATCH

TELEPHONE MEMORANDUM
B&V Project 63812.0030
7/21/99
Puerto Rico-Simple Cycle Firing No. 2 Fuel Oil 11:30 am

NOx Emission Problems

From: Mr. Harish Patel
Company: EPA, Region 2, New Yark
Phone No.: (212) 837-4046
Recorded by: Greg Holscher

The following is a telephone conversation regarding the Cambalache Plant in Puerto Rico. The
plant has a simple cycle combustor capable of fiing No. 2 fuel oil. The main concern was
whether the facility was meeting their permit requirements for NOx output.

Mr. Patel informed me of the following:

DO N
— e e

The Puerto Rico plant was permitted for NOx at 10 ppm and ammonia slip at 10 ppm.

They are using water injection followed by an SCR.

They are having problems meeting their permit with the SCR.

Using a simple cycle turbine, which has a high temperature outlet. They are trying to use a
zeolite catalyst for the SCR. The zeoclite catalyst does not seem to be working in the SCR
like it did in the laboratory.

To keep the NOx level low, they are increasing the amount of ammonia injected into the
system (decrease NOx results in increasing ammonia slip).

The ammonia delivery system is finite, meaning they can only inject so much ammonia into
their system.

After a few weeks/months the NOx level is slightly increasing. The level of NOx is about 20
to 25 ppm.

The ammonia slip is also increasing to about 30 to 40 ppm.

When the water injection-SCR system first went into operation, the NOx levels were at about
10 ppm, but are estimated to steadily increase to 42 ppm (42 ppm is the limit using only water
injection).

10} Another contact is in Puerto Rico:  Mr. Francisco Claudio at (787) 729-6951 Ext. 258
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Kissimmee Utility Authority (KUA)
Cane Island Units 1 & 2
Emission Cap Calculations

Current NOx Permitted Levels (Title V Operating Permit: 0970043-002-AV)
Unit 1 NOx PTE based on: 116.9 tpy

1000 hiyr oil firing

7760 hiyr gas firing @ 15 ppm NOx
Unit 2 NOx PTE based on: 290.6 tpy

1000 hiyr oil firing

7760 hiyr gas firing @ 15 ppm NOx

Permit Total 407.5 tpy

Proposed NOx Cap for Units 1 & 2 (Meeting of 10/20/99)
Unit 1 NOx emissions based on: 86.5 tpy
1000 htyr oil firing
5000 h/yr gas firing @ 15 ppm NOx
Unit 2 NOx emissions based on: 2806 tpy
1000 hiyr oil firing
7760 hiyr gas firing @ 15 ppm NOx
Cap Total 377.1 tpy

Resulting Unit 1 & 2 NOx Cap Emission Reduction 30.4 tpy

Unit 1

Unit 2

Unit NOx Emission Information

22 Ib/h NOx gas emission rate - 15 ppm@15%02
36 Ib/h NOx gas emission rate - 25 ppm@15%02
63 Ib/h NOx oil emission rate - 42 ppm@15%02
53 Ib/h NQOx gas emission rate - 15 ppm@15%02
170 Ib/h NOx oil emission rate - 42 ppm@15%02




Department of
- Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stene Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

September 24, 1999
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. A. K. Sharma

Director of Power Supply
Kissimmee Utility Authority
1701 West Carroll Street
Kissimmee, Florida 34741-6804

Re: Request for Additional Information
DEP File No. 0970043-007-AC (PSD-FL-182A)
Modification of NO, Emission Limitation for Cane Island Power Park Unit }

Dear Mr. Sharma:

On September 1, 1999 the Department received your application and complete fee for a modification to the air
construction permit for Cane Island Unit 1 to change the NO,; limit from 15 ppmvd (at 15% O,) to 25 ppmvd (at
15% O.). The application is incomplete. In order to continue processing your application, the Department will need
the additional information requested below. Should your response 1o any of the below items require new
calculations, please submit the new calculations, assumptions. reference material and appropriate revised pages-of
the application form.

i. What are the lowest levels of NO,, that can possibly be consistently achieved with water injection with the
LM6000-PA engine, based on the experience of KUA and the engine manufacturer? 1t appears that tested
emissions have averaged about 21 ppm. Are lower emissions are achievable with higher water injection rates?

_t\J

Please evaluate the applicability of spray intercooling to reducing NO, emissions from this engine.

The analysis provided proposed reducing allowable hours of operation firing gas from the current §760 hours
per year to 5000 hours per year. The application information for potential NG, emissions shows that KUA
proposes no reduction in hours of operation for fuel oil firing, allowing for a total of 6000 hours of operation
per year {5000 hours for gas firing plus 1000 hours for oil firing). Based on information provided in annual
operation reports, Unit 1 has operated 1096 hours in 1996 and 774 hours in 1997, for an average of $335 hours
(firing primarily gas). Comparing past actual operation with proposed future operation shows that NOy,
emissions will increase by approximately 105 tons per year. Please address this issue.

b

4.. The application proposes no reduction in hours for oil firing even though annual operation reports show that the
‘greatest amount of oil firing was in 1998 with approximately 13 full load hours on oil. It appears that KUA
could propose a dramatic reduction in allowable hours for oil firing without compromising the ability to operate

s the unit. Please comment and provide historical data showing the actual hours of operation firing gas and oil as
well as the fuel consumption by fuel type for calendar years 1998 through 1994. We wish to confirm the
information available in our records from annual operation reports.

5. Overall, the control cost effectiveness seems high. The analysis does not appear to have been based upon a
vendor’s quote for a hot SCR system for this installation; an actual quote should be obtained for this analysis.
Below are specific points which appear questionable:

A_ The contingency of 25% (particularly on top cf a 6% retrofit factor) seems very high given that this is
commercially available technology.
B. The indirect capital costs were generally calculated as a percentage of the total direct capital cost,
although more typically the direct installation costs {in the analysis shown as “balance of plant™) are not used to
~ estimate the indirect capital costs.

"Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled paper.




Mr. A. K. Sharma

Request for Additional Information
Page 2 of 2

September 24, 1999

C. The rate for administrative charges, taxes and insurance at 5.75% is higher than a more typical 4%
rate.

D. The nominal interest rate used for the capital recovery factor was 10% (the “real interest rate” shown
of 5.5% plus apparently an anticipated annual rate of inflation of 4.5%) although 7% is more typical.

E. The charge for lost power generation from back pressure seems excessive, as does the stated increase
in back pressure of 6 inches of water.

F. Cartalyst life seems low at 3 years, particularly for a unit that fires primarily gas. The Department is
aware of at least one vendor that will guarantee a catalyst life of 3 years inclusive of 1000 hours of annual oil firing,
yet no NO,, reductions due to oil firing were included in the analysis.

(G. The analysis did not consider the control etfectiveness {or the allowable use of fuel oil, and did not
consider any reduction in annual Title V fees associated with the overall decrease in NOy emissions from both gas
and oil firing.

H. There is no description of what constitutes the “annual distribution check”, or justification for this cost.

[. The economic analysis was based on only 5000 hours of operation on gas, although with installation of
SCR there wouid be no reason to limit operation to less thian 8760 hours per year.

J. The “starting point” for determining the NO,, reductions appears to presume the continuance of water
injection. In the event that an SCR is installed, water injection (for gas s well as oil firing) should be able to be
eliminated {or at least reduced). A higher “starting point” should therefore be assumed.

Accounting for these comments would serve to improve the cost effectiveness of SCR. Please provide the basis for
costs used in the analysis where they differ from the recommendations in the above comments.

6. Please indicate whether any other (additional) means are available to obtain real offsetting reductions in NOy
emissions from the facility as a whole.

The Department will resume processing your application after receipt of the requested information. Rule 62-
4.050(3), F.A.C. requires that all applications for 2 Department permit must be certified by a professional engineer
registered in the State of Florida. This requirement also applies to responses to Department requests for additional
information of an engineering nature. Material changes to the application should also be accompanied by a new
certification statement by the authorized representative or responsible official. Permit applicants are advised that
Rule 62-4 055(1), F.A.C. now requires applicants to respond to requests for information within 90 days. If there are
any questions, please call Mike Halpin at 850/921-9530.

Sincerely,

2O

A. A. Linero, P.E. Administrator
New Source Review Section

AAL/k

cc: Gregg Worley, EPA
John Bunyak. NPS
Len Koziov, DEP CD
D. D. Schultz, Black & Veatch




Department of
Environmental Protection

Twin Towers Office Building
jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

September 2, 1999

Mr. Gregg Worley, Chief

Air, Radiation Technology Branch
Preconstruction/HAP Section

U.S. EPA — Region [V

61 Forsyth Street

Atlanta, Georgia 30303

Re: KUA Cane Istand Unit 1 Permit Amendment Request
Dear Mr. Worley:

Enclosed for your review and comment is an application for the above-mentioned project. [t essentially
consists of a request to modify the permitted NOX limit from {5 ppm (which begins on 1/1/00) to 25 ppm (the

current limit). The applicant indicates that they are willing to accept a reduction in hours of operation in order to
ensure that the annual NOx tonnage (potential to emit) does not increase.

Your comments can be forwarded to my attention at the letterhead address or faxed to me at (850) 922-6979. If
you have any questions, please contact Mike Halpin at (850) 921-9530.

Sincerely,

OGS A e

A. A. Linero, F".E.Administrator
New Source Review Section

AAL/mph/kt
Enclosures

cc: Mike Halpin, BAR

“Protect, Conserve and Manage Florida’s Environment and Nawral Resources”
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Department of
Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road David B. Struhs
Tallahassee, Florida 3239%-2400 Secretary

September 2, 1999

Mr. John Bunyak, Chief

Policy, Planning & Permit Review Branch
NPS-Air Quality Division

Post Office Box 25287

Denver, CO 80225

Re: KUA Cane Island Unit 1

Dear Mr. Bunyak:

Enclosed for your review and comment is an application for the above-mentioned
project. It essentially consists of a request to modify the permitted NOx limit from 15
ppm (which begins on 1/1/00) to 25 ppm (the current limit). The applicant indicates that
they are willing to accept a reduction in hours of operation in order to ensure that the
annual NOx tonnage (potential to emit) does not increase.

Your comments can be forwarded to my attention at the letterhead address or faxed to me
at (850) 922-6979. If you have any questions, please contact Mike Halpin at (850) 921-
9530.

Sincerely.

/! ‘/V/Z;ﬂ»/ %/L-/M C

A. A. Linero, P.E.
Administrator
New Source Review Section

AAL/mph/kt
‘Enclosures

cc: Mike Halpin, BAR

“Protect, Conserve and Manage Floride’s Envircnment and Natural Resources”
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