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June 30, 1998

¥
Mr. Clair Fancy, P.E., Chief % ¢ @é;.
Bureau of Air Regulation 4 8043 / Zo o
Florida Department of Environmental Protection ' //'?;;:5 g, B

111 8. Magnoilia, Suite 4 G(/(’q Or
Tallahassee, Florida 32301 r/O,V

Dear Mr. Fancy:

Re:  Hines Energy Complex Air Permit
PSD-FL-195 and Site Certification PA-92-33

Construction on the Hines Energy Complex is nearing completion and startup of the combined
cycle units is anticipated in early July 1998. For several months now, | have been working with
Mr. Martin Costello, of your staff, on revisions to the above-referenced PSD permit. The
revisions were necessary in order to make the permit conditions compatible with the
Westinghouse equipment that was ultimately installed, rather than the General Electric
equipment that was the basis for our original permit. Our permitting efforts have also been
influenced by the development schedule of the dry low NO, (DLN) combustors proposed for
this project and their ability to meet the limits required by the original PSD permit that was
issued on February 25, 1994.

Florida Power Corporation (FPC), as recently as April 1998, was pursuing permit revisions that
would have allowed the combined cycle units at our Hines Energy Complex to operate at NO,
levels as high as 173 Ib/hr (based on 25 ppmvd at 53°F) until the proposed combustors could
be developed to the point that they could achieve the original BACT limit of 73 Ib/hr (based on
12 ppmvd at 59°F). Draft final permit language was negotiated that would have allowed FPC to
operate at these higher NO, levels until as long as April 1, 2000. At that time, if the original
BACT limit could still not be met with DLN technology, the draft negotiated language called for
the installation of an SCR system designed to meet a NO, level of 9 ppmvd. In order to finalize
the agreement, the Department requested a firm commitment from FPC management (in a
letter to FPC dated April 21, 1998) that the Hines' units would be available to Westinghouse to
the extent necessary to achieve the goals of their development schedule.

Subsequent discussions between FPC and Westinghouse have now led to a decision that the
prudent course of action is to proceed with the instaliation of an SCR system designed to
control NO, to the level required in our original PSD permit. Therefore, FPC will not be asking
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for relief to emit at higher levels while combustor development occurs, or for any additional
time in which to achieve compliance. We will meet our original NO, commitment with SCR
while combustor development concurrently takes place. When the originally proposed DLN
combustors are available to meet the current permit limits, FPC will then consider installation of
those combustors and the removal of the SCR as an option.

In light of these developments, FPC does not believe that the issues raised in the
Department’s letter of April 21, 1998 need to be further addressed. Mr. Al Linero, Chief of New
Source Review, has informed me that Mr. Costello has taken on a new assignment and that
this permitting effort has now been assigned to Mr. Syed Arif. Mr. Arif has indicated that an
FPC response to the Department's last correspondence (i.e., the April 21, 1998 letter) was
necessary in order for further permit processing to occur. Further, it was requested that FPC
submit information pertinent to the SCR system. The requested information is included as an
attachment to this letter. Finally, Mr. Arif has indicated that upon receipt of this information,
FPC could meet with him and Mr. Linero to finalize revised permit language. A tentative
meeting date of June 30, 1998 has been set.

As mentioned earlier, startup at the site is anticipated within several weeks. FPC requests that
the revised permit be finalized in a timely manner; to that end | will personally be available to
your staff to expedite the permitting process. If you should have any questions, please do not
hesitate to contact me at (813) 866-5158.

Sincerely.

St —

Scott H. Osbourn
Senior Environmental Engineer

Attachment

cc: Al Linero, DEP
Syed Arif, DEP
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1.00 DOCUMENT SCOPE

1.1 This specification, together with the contract document and all documents referenced
herein, covers the scope of supply and technical design requirements for a Selective
Catalytic Reduction (SCR) sy$tem to reduce Nitrogen Oxide (NOx) emissions for the
2x1 501F FPC-Hines Energy Combincd Cycle Project.

1.2 All conflicts between the requirements of this specification, design specification data
sheets, related specifications, and standard codes shall be brought to the attention of
the Buyer for clanfication before proceeding with the design or manufacture of the

affected parts.
1.3 Reference Documents

The design, fabrication, testing, and inspection of the SCR system shall be in
accordance with this document and the documents referenced herein.

1.3.1 Westinghouse Specifications and Documents (latest revisions)
21T5673 Supplier Data Requirements for Softwarce Deliverabies
21T5802 Supplier Quality chuircménls
21T7360 Paint Specification for FPC-Polk County, Florida

21T7397 Specification for a Heat Recovery Stcam Gencrator for FPC-Hines
Encrgy Project

21T7525 Acoustical Requirements for FPC-Polk County Project
1.3.2 Codes and Standards (latest editions apply)
1.3.2.1 Amecrican Institutc of Stecl Construction (AISC)

a.  "Specification for the Design, Fabrication, and Ercction of Structural
Steel for Buildings.” :

1.3.2.2 Amencan National Standard Institute (ANSI)

a. ANSI B16.5, "Steel Pipc Flanges and Flanged Fittings.”
b. ANSI B16.11 for Threaded and Socket Welding Fittings.
C. ANSI B16.9 for Butt Welding Fittings.

d. ANSI B31.1, "Power Piping."
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1.3.2.3 American Society of Mcchanical Engineers (ASME)
a, ASME Section II, “Material Specifications.”

b. ASME Section VIII, Division 1, "Rules for the Construction of
Pressure Vessels,"” plus addenda (if applicable to ammonia injection

system).
C. ASME Section IX, “Welding and Brazing Qualifications.”
1.3.2.4 American Society for Testing and Materials (ASTM)

In general, all matenals of construction not required to be covered by the
ASME code shall conform to the latest edition of the applicable ASTM
Standard. Other materials may be used provided that they are of a
“recognizable quality” as determined by Buyer. Materials conforming to
forcign standards (BS, DIM, JIS, ctc.) may be used provided that "material
cquivalency” ts proven by the manufacturer to the satisfaction of the Buyer.

1.3.2.5 American Welding Society (AWS)
a. AWS DI.1, “Structural Welding Code."

b. Structural welds shall be done in accordance with AWS welding
procedures. ASME Code Certifiecd Welders may be used instcad of
AWS certified welders,

1.3.2.6 Fcderal Occupational Safety and Health Act (OSHA)
a. OSHA 2206, "OSHA Safcty and Health Standards (29 CFR 1910)."

1.3.2.7 Building Codes

The catalyst and housing shall be designed and constructed in accordance with
the building codes indicated in Westinghouse Specification 2177397, “Heat
Recovery Stcam Generator (HRSG) for the FPQ-Hin’cs Enerpy Project.”

1.3.2.8 Electrical Codes

Electrical cquipment supplied shall comply with the latest applicable codes and
standards of the NFPA Nationa!l Electrical Code, the Institute of Electrical and
Elcctronic Engineers (IEEE), the National Electrical Manufacturers

Association (NEMAY), and the National Electrical Code (NEC). Requirements
for electrical equipment certification shall be in accordance with local building

codes.
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1.3.2.10 American Standards Association (ASA).

1.3.2.11 American Iron and Steel Institute (AISI).
1.3.2.12 Underwriters Laboratories

All applicable instruments shall be supplied with a UL label.

t.3.2.13 U.S. Environmental Protection Agency (EPA) as applicable to
eImissions testing,

1.3.3 Other Codes or Standards

The Seller shall list in his proposal any additional codes or standards that he
intends to use in the design and manufacture of his equipment. Additional
codes or standards are subject to approval by the Buyer.

2.0 SYSTEM APPLICATION AND SCOPE OF SUPPLY

[Re]
1~

23

24

The SCR catalyst shall reduce NOx from the exhaust of a combustion turbine. The
system application and design requirements are indicated in Sections 4.0 through 7.0

and thc DESIGN SPECIFICATION data sheets. The performance guarantees that
shall be met arc indicated in Section 3.0 and on the SELLER GUARANTEE data

sheet.
The Scller shall supply two (2) complete SCR systems, one for cach Heat Recovery

Stcam Generator (HRSG). The SCR systems shall be opposite hand (skid and piping
on outboard side of HRSG), but otherwisc identical in design. Sec Figure 1 at the end

of this specification.

The Scller's scope of supply shall be as indicated on the Seller SCOPE OF SUPPLY
data sheets.

The following items are specifically excluded from the Sciler’s scope of supply unless
indicatcd otherwisc on the Seller SCOPE OF SUPPLY data sheets:

2.4.1 Foundations, anchor bolts, and other embedmeriis required for support of the
reactor housing, ammonia injection header, and ammonia injection skid.

Heat tracing and/or insulation of hot air piping, miscellaneous drain lines,
instrumentation lines, etc. required for frecze or personnel protection which are

not on the ammonia injection skid.

[
A
%]

2.4.3  Nitrogen supply for nitrogen purge of ammonia injection system.
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244 All motor starting equipment and control centers (MCC's) for fan drives, pump
drives, or motor operated valves.

24.5  All control and electrical wiring and conduit external to the ammonia injection
skid. -

2.4.6 Final painting of the reactor housing.

2.4.7 Erection and instailation of the catalyst reactor, catalyst modules, and ammonia
injection skid.

2.4.8 Materials for field welding (electrodes, etc.).

"3.0  PERFORMANCE AND EQUIPMENT GUARANTEES

The Seller shall meet the following guarantees for each SCR System.. These guarantees shall
also be contained in the special Terms and Conditions of the SCR System Contract between

Buyer and Seller.

3.1 Emission Guarantees

Emission guarantees shall be made for all operating conditions indicated on the
PERFORMANCE INFORMATION and SELLER GUARANTEE data sheets.

The NOx and SO3 concentrations for the guarantees will be measured using EPA
Reference Test Mcethods (40 CFR Part 60, Appendix A). (SO3 cmissions will be
measurcd as H2S04). The inlet concentrations shall be measured using the sampling
ports discussed in this specification, upstream of the catalyst bed. The outlet =
concentrations shall bc measured using the stack sampling ports. To preciude the
formation of ammonia-sulfur compounds from SO3, thec ammoniz injection into the gas
strecam will be interrupted for this test. For the ammonia slip guarantee the outlet
concentrations will be measured at the stack sampling ports using an EPA approved

mcthod.

3.2 Pressurc Drop Guarantee

The maximum pressure drop measured from immediatcpl.y downstreamn of the inlet
interface with the HRSG to immediately upstream of the outlet interface with the
HRSQG, shall be guarantced based on the value indicated in the SELLER

GUARANTEE data sheet.
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3.3 Catalyst Life Guarantee

3.3.1 The catalyst life guarantee shall be indicated on the SELLER GUARANTEE

data sheet.

3.3.2 The "life" is defined as the period of time in which each catalyst can meet all
the guarantees stated in paragraphs 3.1 through 3.2, including the operational

requirements indicated on the DESIGN SPECIFICATION data sheet.

3.4  Used Catalyst Disposal Guarantee

3.4.1 The Seller shall provide and guarantee disposal of the used catalyst at no

additional cost except shipping charges provided that:

a. The used catalyst is not damaged or contaminated in any way with

elements/compounds that would substantially alter the disposability of the

catalyst.

b. The laws and regulations regarding the handling, transportation, storage,
disposal, and/or treatment of the used catalyst are substantially unchanged from
thosc in effect on the date of the sales-contract.

3.4.2 Itisthe responsibility of the Seller to indicate to the Buyer before the sales
contract any clements/compounds which could alter the disposability of the
catalyst. Also, the Seller shall inform the Buyer of any pending legislation
rcgarding the handling, transportation, storage, disposal, and/or treatment of

the used catalyst.

3.5 Acoustical Guarantce

The Scller shall comply with and guarantee the sound level requirements as specified in
Westinghousc Specification 21T7525 - “Acoustical Requirements for the FPC-Polk

County Project.”
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4.0 DESIGN REQUIREMENTS - GENERAL

4.] Codes

4.1.1 In addition to those specifications, codes, and standards referenced in Section
1.0 of this document, each SCR system shall comply with all state and local
codes applicable for the location at which the equipment is to be installed. The
responsibility for compliance with these codes rests solely with the Seller.

4.1.2 All equipment furnished under this specification shall allow each SCR system to
be operated and maintained in accordance with the Federal Occupational Safety

and Health Act.

4.2 Catalyst Bed Location

Each catalyst shall be located in the project specific Heat Recovery Steam Generator
(HRSG) at the location described on the DESIGN SPECIFICATION data sheets, with

the cxpected temperature range at this location.

4.3 Flow and Temperature Maldistribution

Each catalyst shall be designed for gas flow and temperature maldistnibution entering
the catalyst as specified on the DESIGN SPECIFICATION data sheets.

4.4  Catalyst Operating Requirements

44.1 Each catalyst shall be capable of operating in the cyclic duty mode. Start up
and shutdown can be on a daily basis.

4.4.2 Each catalyst shall be designed to withstand the number of starts indicated on
the DESIGN SPECIFICATION data sheets.

443 Each catalyst shall be capable of being operated within specification limits
within onc hour from a cold HRSG start, provided 1nlet concentrations are

within design valucs.

4.4.4 Start up of each catalyst shall be automatic and initiated from the plant’s central
control room,

4.5 Cartalyst Sampling

4.5.1 Two samples of each catalyst shall be retained before shipping the catalyst to
the job site. One shall be forwarded to Buyer for storage. The other sample
shall be tested by the Seiler to ensure the catalyst meets specifications. The
resuits of this test shall be presented to Buyer before shipment of the catalyst.
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4.5.2 Each catalyst bed shall be equipped with provisions for periodic catalyst
sampling. If removable catalyst sections are uscd to meet sampling
requirements, onc complete set of spare catalyst sample blocks shall be

provided.

4,6  Manufacturing Requirements

4.6.1 All cquipment supplied by the Seller shall be manufactured in one complete
assembly or in sub-assemblies. All assemblies shall be designed and
manufactured to enable the largest pieces possible to be shipped to the plant

site.

4.6.2 All equipment shall be designed and constructed to minimize field welding.
Where field welding is required, all joints shall be prepared for welding before

shipment.

4.7 Welding

4.7.1  All structural welds shall be in accordance with Section I W of Appendix B of
21T7397.

4.7.2  All external welds shall be continuous, full scam welds to prevent rust
streaking.

4.8  Surface Prcparation

48.1 Seller’s standard practice for surface preparations of interior surfaces shall be
used. For exterior surfaces, the Seller shall conduct surface preparation in
accordance with Westinghouse Specification 21T7360, “Paint Specification for

FPC Polk County, Flonda.”

4.8.2 The pipes for thc ammonia injection system shall be internally clcaned to
remove metal shavings and rust before installation.

4.8.3 All matenals shall be cleancd of foreign matter, scale, flux, and weld splatter
prior to painting. - '

5.0 DESIGN REQUIREMENTS - CATALYST

5.1  The design point tc be used by the Seiler for the design of each catalyst shall be
selected from the operating conditions presented in the PERFORMANCE

INFORMATION data sheets. The Seller shall design each catalyst to meet all
guarantees under the worst case conditions from the data sheets. The design

conditions used shall be clearly stated by Seller.
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6.0

Each catalyst shall maintain the design removal efficiencies as stated on the
PERFORMANCE INFORMATION data sheets as long as the inlet NOx

n
2]

concentrations (ppmvd basis) remain at or below the design values, and that the
catalyst operating temperature is maintained within the range given in the SELLER

GUARANTEE data sheet.

DESIGN REQUIREMENTS - CATALYST BED AND HOUSING; MECHANICAL

6.1 Housing Mcchanical Design

Each catalyst housing shall be complete with catalyst support structure, inner liner,
insulation, and outer casing. Materials of construction for the catalyst housing shall be
compatible with the matenais used for the HRSG. Seller shail clearly commumcate

and coordinate with HRSG Seller at interface points.

6.1.1 Outer Casing

6.1.1.1 The outer casing shall be gas tight and shall be a "cold wall" design.

6.1.1.2 The casing shall be manufactured from carbon steel plate, % inch

minimum thickness, and reinforced with stiffeners.

6.1.1.3 The intermal design pressure of the catalyst housing shall be a
minimum of 20 inches of water.

6.1.2  Inner Casing

6.1.2.1 The inner liner shall be constructed of type 409 or 304 stainlcss steel.
Any Type 304 stainless steel exposed to the exhaust gases and which 1s welded

upon, shall be of the low carbon type.

6.1.2.2 Duc to the large thermal transients to which the ductwork shall be
subjected, the Seller's design shall include adcquatc provisions for thermal

expansion on the inner casing.

6.1.3 Insulation ..

6.1.3.1 Sufficient insulation shall be installed betwceen the outer and inner
casings so that at design conditions the outer casing cold face temperature at

any point does not exceed 140 °F with an 80 °F ambient in stili air.

6.1.3.2 10 gauge insulation studs and retaining clips shall be installed between
liner anchors as required to prevent sagging of the insulation on the ceiling

walls.
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6.1.3.3 Insulation shall be firc proof and asbestos free.

6.1.4 Catalyst Housing Doors

6.1.4.1 Onec access opening shall be provided on the HRSG roof with handrail
and ladder access.

6.1.4.2 Access doors shall also be provided upstream and downstream of each
catalyst bed.

6.1.4.3 All doors shall be hinged and insulated, and shall be a minimurn of 18
in. by 24 in.

6.1.5 Interface with HRSG

6.1.5.1 The HRSG interface dimensions for cach catalyst are to be worked
out between the catalyst Seller and the HRSG Seller. Transitions from the
catalyst housing to the HRSG duct may be used to interface the two systems
and allow a larger section for cach catalyst.

6.1.5.2 The catalyst housing interface, supports, and piping shall be designed
so that cxpanston joints arc not required.

6.1.5.3 The scope of supply for the interfacing between the catalyst Seller and
HRSG Scller shall be as indicated on the SCOPE OF SUPPLY data sheets.

6.1.6  Housing Drains

Each catalyst housing shall be equipped with drains located at the towest point
of the housing. The drains shalil be sized based on the washing requircments of
the catalyst if washing is part of the potential maintenance. If washing is not
nccessary or is performed outside the housing, drains shall be sized based on

HRSG draining requircments.

6.2  Catalyst Support Structurc

6.2.1 Each catalyst module shall be supported with minimum clearance, and scals
should be made to prevent gas by-pass.

6.2.2 In some housing designs it may be required to provide space for additional
catalyst or provide additional support structure for addition of catalyst after
plant has been in operation. These requirecments shall be indicated on the Seller

SCOPE OF SUPPLY data sheets.
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7.0

6.3 Catalyst Housing Structural Loads
6.3.1 Live loads shall be taken as 100 Ibs/ft.

6.5.2  Wind loading and seismic loading shall be as defined by the applicable building
code referenced in Specification 21T7397.

6.3.3 Thermal toadings shall be calculated by the Seller for submission to the HRSG
Seller.

6.3.4 Each catalyst housing shall accept all loads imposed on it by the HRSG.

6.4  Catalyst Housing Sampling Ports

6.4.1 All sampling ports and monitoring equipment shall be in complidnce with EPA
requirements.

6.4.2  Sciler shall supply a minimum of 7 equally spaced ports along the vertical
dimension of the housing for the measurement of temperature and flow
distributions, infet NOx, and ammonia injection distributions. Sampling ports
shall be provided upstream and downstrecam of cach catalyst bed. The ports
upstream of the catalyst shall be downstrcam of the ammonia injection grid.

6.4.3 A permanent gas side thermocouple shall be installed upstrcam of each catalyst
bed to monitor 1niet temperature.

DESIGN REQUIREMENTS - AMMONIA INJECTION SYSTEM

An aqucous ammonia injection system shall be supplied by the Scller that will take aqueous
ammonta forwarded from a storage vessel (by others), vaporize the ammonia, mix it with a
dilution medium, and injcct it into the exhaust gas stream at the proper location and in the
proper proportions. Scope of supply requirements for the injection system are given in the
Scller SCOPE OF SUPPLY data sheets. Detailed design requirements are given in this

scction.
7.1 Ammonia Injection System - General .

7.1.1  All ammonia tnjection system components supplicd by the Seller shall be free of
ammonia leaks. The detectable limit shall be determined by odor such that no
ammonia shall be detectable by sense of smell in any area.

7.1.2 A solenoid operated emergency shut-off valve shall be provided for any
ammonia supply line or steam supply line to the injection system.
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Ammonia/dilution medium mixer shall be provided to obtain proper dilute
concentrattons of ammonia. The Seller shall measure both dilution medium and
ammonia flow rates such that dilute concentrations can be continuously
monitored. The ammonia concentration after mixing with the dilution medium
shall be a maximum of 5% by volume. :

7.3 Ammonia Injection Grid (AIG)

7.3.1 Because temperature and flow maldistnbution are more likely to occur
vertically in the HRSG, the AIG shall be designed with horizontal injection
pipes to allow for adjusting ammonia flow along the cntire height of the
catalyst bed. Also, provisions shall be provided for vertical injection pipes at
arcas where flow maldistribution is expected side to side (i.e., against wall
where bypassing is possible between tubes and inner liner). '

7.3.2  The ammonia injection header, adjustable trim valves, and flow indicators shail
be shop assembied and shall be accessible from grade.

7.3.3 The AIG shall be located upstream of the catalyst in a location which shall
prevent the possibility of conversion of NH3 to NO.

7.4 Ammonia Injection System Control

7.4.1  The start-up and control of thc ammonia injection system shall be accomplished
in the plant distributed control system. The injection system shall aiso have the
capability to be controlled manually.

7.4.2  The control system shall ensure that if the ammonia injection is shut down for
any rcason whilc the combustion turbinc is in operation, the dilution air is
continuously injected into the injection nozzles to prevent back flow of the flue
gas into the ammonia injection line,

7.4.3 The control system shall also monitor inlet temperature to the catalyst so that
ammonia is not injected into the gas stream at any time when the temperature is
below the formation temperatures for ammonia salts.

-

7.5  Instrumentation and Valve Requirements

7.5.1  Design requirements for all instrumentation and valves shall be in accordance
with Scction 5.2 of Specification 21T7397 (including referenced subsections).

7.5.2 The scope of supply for specific SCR instrumentation is indicated in the Seller
SCOPE OF SUPPLY data sheets.

This drawing contains tnformadon proprietary to Westdnghouse Electric Corporation. It Is submirted In confldence and Is to be used solely for
the purpose for which it ts furnished and returoed upon request. This drawing and such information is not to be reproduced, transmitred,
disclosed or used [n whole or in part without the written suthorization of Westinghouse Electric Corporation. Proprietary Class No. 2 .

DOCUMENT NO. 21T8900 ’ DISTRIBUTION CODE: 273-000-604

TITLE: SCR SYSTEM FOR THE FPC-HINES ENERGY PROJECT TS’SPPE R;‘;o\lf

WESTINGHOUSE POWER GENERATION I D 3/97 P 5 of 38
’ ssue : :
POWER GENERATION BUSINESS UNIT - ORLANDO, FL ate: 12/ 2ge: 150




7.5.5

7.5.6

The pressure drop across each catalyst shall be measured. Local differential
pressure measurement devices shall be provided by the catalyst Seller.

All valve limit switches and position transmitters shall be rigidly mounted on
the valve, and they shall have water tight enclosures. The position switch shall
be an integral part of the valve and actuator design (not an "add-on").

To the extent that it is economically feasible, remotcly operated ON-OFF
valves shall be pneumatically actuated.

All Seller supplied equipment shall be supplied with provisions for frceze
protection,

80 QUALITY, SHOP TEST AND SHIPPING REQUIREMENTS

8.1 Quality Assurance Requirements

3.1.1

]

8.1.

Suppliers of Materials, Equipment and Services in support of this specification
shall meet the requirements of the Westinghouse Supplier Quality Program as
described in Westinghouse Document 21T5802, “Supplier Quality
Requirements™. This document shall be reviewed concurrently with this
specification.

It is the Seller’s responsibility to obtain copics of all documents referenced in
this specification. Unless specific exception is requested formally by the Scller,
and formally granted by the Buyer, these referenced documents shall be

binding.

8.2 Shop Test Requirements

8.2.1

§.2.2

8.2.3

Catalyst testing shall be as indicated in paragraph 4.6.1.

The Scller shall leak test all ammonia injection plpmﬂ assemblies before
shipment to the site. '

The Scller shall perform a functional test of the gmmdm’a injection System
including sequencing of all valves.

8.3  Preparation for Shipment

8.3.1

During in-transit time and while pending assembly, the catalyst components will
be subject to outdoor exposure in a wide range of ambient conditions. All
iterns shall be preserved, sealed, and packed adequately to keep moisture, dirt
and other contaminants out for 2 minimum of 6 months of field storage and
with a preservation durability of onc year preferred.
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8.3.3

8.3.4

For shipment and storage any flanged connections shall be suitably protected
with steel plate, gaskets, and bolts.

A permanently attached corrosion resistant nameplate shall be affixed at a
prominent location onthe catalyst housing and shall include the following

information as a minimum;

8.3.3.1 Namc of Manufacturer.
8.3.3.2 Equipment Type (Name).
8333 Manuflarcturer’s Model No.
8334 Buyér Purchasc order No.
8.3.3.5 Design Removal Efficiency.

The Scller shall be responsible for any damage to equipment resulting from
improper shipment or storage instructions.

9.0 FIELD ERECTION AND START UP ASSISTANCE

9.1

9.2

93

Ficld Erection

The Scller's proposal shall include sufficient information to allow cvaluation of the
crection requirements (see Section 10.1).

Ficld Supervision

9.2.1

9.2.2

923

The Scller shall make available a competent engincer to supervise ercction and
start up of all cquipment in his scope.

The requircments shall be indicated on the SELLER SCOPE OF SUPPLY data
sheets. The Seller should recommend the number ¢f hours required for
crection and start-up scparately.

The Scller shall supply, at no cost to the Buycr;’pcrsonnél to witness the
performance testing of the catalyst, if desired by the Buyer.

Erection Equipment

93.1

The Scller shall supply special tools, fixtures, wrenches, or other cquipment
required for erection and list additional equipment which may be required but is

not furnished.
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10.0

9.4

9.3.2 The Seller shall supply all lifting beams, spreader bars, and other devices
required for unioading and installation purposes. Any special slings or cables
required shall be provided.

Erection Instructions

9.4.1 The Seller shall fumish a complete written description of the erection and start
up procedure to supplement his erection drawings.

942 The Seller shall fumnish instructions for the prescrvation and storage of
equipment in his scope at the job site duning construction.

DOCUMENTATION AND INFORMATION REQUIREMENTS

The following drawings and information shall be fumished by the Seller in accordance with
Westinghouse Document 21T5673, “Supplier Data Requirements for Software Deliverables.”
More specific information required is given in this section to be used in conjunction with
21T5673. All documents shall contain the following information as a minimum:

10.1

Customer: Westinghousc Electric Comporation
Project Name: | Hines Energy Complex PB1

P.A No.

Scrvice: Sclective Catalytic Reduction

Tag No.:

Spccification : | 21T8900

Scquence No.:

WBS No.: 255

Proposal Information Requirements

The Seller shall submit three (3) copies of a technical proposal containing the following
requirements, at a minimum. Drawings and details of the proposed system shall give
cnough detail for cvaluation of the system with regard to performance, structural
integrity, installation labor and conformance with all major requirements of this

specification. .

10.1.1 General arrangement drawings showing outline dimensions, foundation
requircments and accessories,

10.1.2 Preliminary foundation footprint, including estimated plot space and flooded
weights and foundation loadings.

10.1.3 Ammonia injection system piping and instrumentation diagram.
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10.1.4 Expected performance curves for NOx conversion versus temperature, and
ammonia slip versus temperature.

10.1.5 All filled-in data sheets in this specification
10.1.6 Clearly identified design conditions used for the design point.

10.1.7 List of any specific contaminants which could alter the catalyst performance
(e.g. air, fuel, water, steam, lubricating oil contarminants).

10.1.8 Expected gas side pressure drop.
10.1.9 Buycr and HRSG Seller Interface List:

The Seller shall furnish a list of all major interface points where the Seller
terminates their supply with the Buyer and with the HRSG Selter. Seller shall
provide information as necessary to properly interface the catalyst housing with
the HRSG and the housing foundation.

10.1.10  Catalyst disposal/replacement information.
10.1.11  List of shipping components including dimensions and weights.
10.1.12  Any special storage requirements for equipment supplied.

10.1.13 Ficld Ercction Information

A typical crection procedure shall be submitted for equipment substantially
similar to the equipment being proposed by the Seller, including typical
crection drawings of how the unit is to be crected. The Seller shall also
provide lifting requircments for the specific catalyst components being
proposcd including required lifting capacity and length of time that cach
crane is required. A dctailed ercction schedule shall also be supplicd
specific to the proposed equipment, which includes craft man-hour
cstimates for each major step in the ercction procedure.

10.1.14  Proposed engineering, purchasing and fabrication schedule.

10.1.15  List of exceptions (with reasoning) to all requirements of referenced
specifications. '

10.2  Buyer Approval Drawings and Information

The following certified drawings and information shall be furnished by the Seller in
accordance with Westinghouse Document 21T5673.
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10.2.1 General Arrangement Drawing

This shall show the arrangement and location of all major components within
the Seller's scope, and shall feature side elevations, plan, and frontal views.

10.2.2 Ammonia Injection P&I Diagram

This shall show all components of ammonia injection system including control
valves and flow meters.

10.2.3 Catalyst Housing Layout Drawings

This shall show all layout and interface details with the HRSG duct. The fayout
shall show the location of all Buyer interface points including piping
connections, structural supports to grade, and other structural supports which
interface with the HRSG duct. This shall also show layout of loading and

access doors.
10.2.4 Catalyst Housing Foundation Loading Diagram

This shall show locations of baseplatcs, plate and anchor bolt details, and list
the dead, wind, thermal, and scismic forces transmitted to the foundations for

the catalyst support duct.

10.2.5 Ammonia Injection Control System Drawings
The following control system drawings shall be supplied by the Seller:
10.2.5.1 Control Logic drawings.
10.2.5.2 Instrumentation Input and Output List.
10.2.5.3 Instrument Specification Data Sheets.
10.2.5.4 Instrument Installation Details.
10.2.5.5 Instrument Control Setting List, -
10.2.5.6 All Control Vaive Data Sheets,

10.2.6 Maintcnance Layout Drawing

This shall show the location of al! stairs, ladders, and platforms as well as the
focation of all instruments, valves, and other equipment that requircs access for

maintenance.
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10.2.7 Detail Drawings

Derails of the following components shall be provided for Buyer approval:

{a) Module sealing details

(b) Ammonia injection skid details

(c) Ammonia injection grid/piping details
(d) All equitpment on ammonia injection skid

10.2.8 Performance Curves

(a) NOx conversion versus temperature.

(b) Ammontia slip versus temperature.
(©) Ammonia slip as a function of inlet NOx and NH3 injecction rate.

(d)  SO2 to SO3 conversion versus temperature.

(e} Formation of ammonia sulfur compounds versus SO3 concentration
upstream of AIG and temperature assuming constant NH3 slip.

(f) Estimated removal efficiencies for Non-Mecthane and Non-Ethane

Hydrocarbons versus temperature.

(g) NOx conversion versus hours of operation.

10.2.9 Cartalyst Replacement Details

t0.2.9.1 A dctailed cost analysis should be submitted regarding the
replacement of cach used catalyst, including cost of new catalyst, installation
cost, and reclaim value of used catalyst.

10.29.2 A detailed description of removal and disposal procedures should be
submitted.

10.2.10  Piping Layout Drawings

This shall show the Jayout and routing of all piping within the Sciler's
scope. ' '

10.2.11  Ercction Drawings .

Drawings and instructions shall be furnished sufficient to allow crection of
the cquipment in the ficld by others (See Section 9.0).

10.2.12  Design, Engincering, and Manufacturing Schedule

The Seller shall submit a schedule showing specific milestones for-all
design, engineering, drafting, purchasing, and manufacturing functions.
This schedule shall include specific shipping dates.
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LIST OF ATTACHMENTS DATASHEET PAGE 1 OF 1

JOB NO/SIIOP NO. RFQ NO.
JOB TITLE FPC-HINES ENERGY PROJECT : . SPECIFICATION NO. 21T8900

THE $CR CATALYST SYSTEM SHALL BE DESIGNED IN COMPLIANCE WITH THE ATTACHMENTS LISTED BELOW
ACCORDING TO THE FOLLOWING KEY (THIS KEY SHALL APPLY TO ALL DATA SHEETS):

X=3SCR SELLER, H = HRSG SELLER, W = OTHERS, NR = NOT REQUIRED, OPT = OPTION

SPECIFICATIONS (LATEST REVISIONS):

X SPECIFICATION 21T7397, SPECIFICATION FOR A HEAT RECOVERY STEAM GENERATOR
(HRSG) FOR THE FPC-HINES ENERGY PROJECT

X SPECIFICATION 21T8%00, SPECIFICATION FOR AN SCR CATALYST FOR THE FPC-HINES
ENERGY PROJECT

X SPECTFICATION 21T7525, ACOUSTICAL REQUIREMENTS FOR THE FPC-POLK COUNTY

X g?[?égchATlON 21T7360, PAINT SPECIFICATION FOR FPC POLK COUNTY, FLORIDA

X SPLECIFICATION 21T5802, SUPPLIER QUALITY REQUIREMENTS

X SPECIFICATION 21T5673, SUPPLIER DATA REQUIRCMENTS FOR SOFTWARE DELIVERABLES

DATASHEETS:

X SELLLER SCOPE OF SUPPLY DATASHELT - GENERAL (1 PAGE)
SLLLER SCOPL: OF SUPPLY DATASHEET - SCR AQUEQUS AMMONIA (2 PAGLS)

NR SELLER SCOPE OF SUPPLY DATASHEET - SCR/ANHYDROUS AMMONIA (2 PAGES)

NE SELLER SCOPE OF SUPPLY DATASHEET - CO INSTRUMENTATION (1 PAGE)

X PERFORMANCE INFORMATION DATASHEET (8 PAGLS)

X DESIGN SPECIFICATION DATASHELT - GENERAL(1 PAGE)

X DESIGN SPECIFICATION DATASHEET - AMMONIA INJECTION SYSTEM (1 PAGE)

X SELLER GUARANTEE DATASHEET (! PAGE)

THE SELLER SHALL REVIEW TI{E ABOVE LIST TO ENSURE THAT ALL AﬂACIﬂZﬁNTS INDICATED HAVE BEEN
INCLUDED WITH THE TRANSMITTAL. SELLER SHALL NOTIFY BUYER IF ANY DOCUMENTS ARE MISSING.
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SELLER SCOPE OF SUPPLY DATASHEET - GENERAL PAGE 1 OF 1

JOB NO/SHOP NO. - . RFQ NO.
JOB TITLE FPC-HINES ENERGY PROJECT SPECIFICATION NO. 21T8%00

THE ITEMS LISTED BELOW SHALL INDICATE THE SELLER'S SCOPE QF SUPPLY:

X SCR CATALYST IN MODULES

NR CO CATALYST IN MODULES

X AQUEOUS AMMONIA INJECTION SYSTEM
NR ANHYDROUS AMMONIA INJECTION SYSTEM

. CATALYST REACTOR HOUSING:

X CATALYST HOUSING WITH INTERNAL INSULATION AND LINER

X CATALYST MODULE SUPPORT STRUCTURE

NR SPACE INREACTOR FOR ADDITION OF CATALYST AT LATER DATE (TO ACHIEVE 90%
REDUCTION IN NOx)

NR CATALYST SUPPORT STRUCTURE FOR ADDITION OF CATALYST AT LATER DATE (TO

ACHILEVE 90% REDUCTION IN NOx)

CATALYST HANDLING/MAINTENANCE FACILITIES:

X CATALYST LOADING DOORS
X ACCESS DOORS (UPSTREAM AND DOWNSTREAM OF CATALYST BED)
NR MONORAIL AND HOIST WITH SUPPORT STEEL FOR CATALYST LOADING

H PLATFORMS, LADDERS, AND STAIRWAYS

ACCESSORIES AND FIELD WORK:

THHOUSING SAMPLING PORTS (7 UPSTREAM AND DOWNSTREAM OF EACH CATALYST BI:D)
CATALYST FOR SAMPLING CLELLS '
SAMPLL EXTRACTION TOOLS

FOUNDATIONS

SLIDE PLATES FOR FOUNDATIONS (EMBEDDLED)

FOUNDATION BOLTS
STRUCTURAL STEEL FOR SUPPORT OF ALL ITEMS WITTIIN SELLERS SCOPE OF SUPPLY

SURFACE PREPARATION PER TIHE SPECIFICATION
SIOPMENT OF ALL EQUIPMENT TO SITE
ERLECTION OF CATALYST HOUSING
INSTALLATION OF CATALYST MODULLS
INSTALLATION OF AMMONIA INJECTION SKID
ALL CONSTRUCTION, START-UP, AND COMMISSIONING SPARLS

-

2| |E[E PP E | fE e 2 e

TECIINICAL FICLD ASSISTANCE:

X TFA FOR ERLECTION AND INSTALLATION
NR TFA FOR START-UP OF CATALYST
NR TFA FOR PERFORMANCE TESTS
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SELLER SCOPE OF SUPPLY DATASHEET - PAGE 1 OF 2
AQUEOUS AMMONIA INJECTION SYSTEM

JOB NO./SHOP NO. RFQ NO.

JOB TITLE FPC-HINES ENERGY PROJECT SPECIFICATION NO. 21T8900

THE ITEMS LISTED BELOW SHALL INDICATE THE SELLER'S SCOPE OF SUPPLY:

AMMONIA INJECTION HEADER ASSEMBLY (MOUNTED AT GRADE):
AMMONIA INJECTION HEADER WITH CONNECTING PIPES

MANUAL TRIM VALVES
FLOW INDICATORS
MANUAL SHUT-OFF VALVES

£ 15¢ [ [ [

SUPPORT QF INJECTION HEADER, [F REQUIRED (FOUNDATIONS)

AQUEQUS AMMONIA EVAPORATION AND FLOW CONTROL SKID:

DILUTION AIR FANS WITH MOTOR (QTY. 2)
PROVISIONS FOR RECIRCULATING HOT GAS FROM RSG

ELECTRIC AIR HEATERS

AMMONIA VAPORIZER WITH AIR OR STEAM ATOMIZING NOZZLE

AMMONIA/AIR MIXER '

ALL AMMONIA/STEAM AIR PIPING AND VALVES ON SKID

ALL CONTROL INSTRUMENTATION (SEE CONTROL AND INSTRUMENTATION DATASHEET)
TUBING AND WIRING ON SKID

INSULATION ON SKID
PROVISIONS FOR NITROGEN PURGE OF AMMONIA INJECTION SYSTIEM

><><><><><><><%><><

AQUEOUS AMMONIA STORAGE AND FORWARDING EQUIPMENT:

W AQUEOUS AMMONIA STORAGE TANK

W AQUEOUS AMMONIA FORWARDING PUMDS

w AQULOUS AMMONIA STRAINER

EXTERNAL PIPING:

w PIPING FROM FORWARDING SYSTEM TO AMMONIA INJECTION SKID

XM PIPING FROM AMMONIA INJECTION SKID TO AMMONIA INJECTION HEADER
X/ PIPING FROM [{RSG DUCT TO INLET OF DILUTION AIR FANS

X/H* PIPING FROM AMMONIA INJECTION HEADER TO [IRSG BLCT (INJECTION GRID)

AMMONIA FLOW CONTROL VALVE

AMMONIA SHUT-OFF VALVE (SOLENOID OPERATED)

AMMONIA FLOW TRANSMITTER

DILUTION AIR FLOW TRANSMITTER

ATOMIZING STEAM/AIR FLOW CONTROL VALVE

ATOMIZING STEAM/AIR PRESSURE REGULATING VALVE
ATOMIZING STEAM/AIR SHUT-OFF VALVE (SOLENOID OPERATED)

s I [ [ |

* TO BE WORKED OUT BETWEEN HRSG SELLER AND CATALYST SELLER
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SELLER SCOPE OF SUPPLY DATASHEET - PAGE 2 OF 2
AQUEOUS AMMONIA INJECTION SYSTEM

JOB NO/SHOP NO. . RFQ NO.
JOB TITLE FPC-HINES ENERGY PROJECT SPECIFICATION NO. 21T8900

EXTERNAL PIPING:

PRESSURE/TEMPERATURE TRANSMITTERS FOR CONTROL

LOCAL PRESSURE/TEMPERATURE INDICATORS .

ALL INSTRUMENTATION AND VALVES FOR CONTROL OF EQUIPMENT ON INJECTION SKID
FLUE GAS INLET TEMPERATURE TRANSMITTER - CONNECTION ONLY

CATALYST PRESSURE DROP TRANSMITTER

LOCAL CATALYST PRESSURE DROP INDICATOR

CONTROL LOGIC

CONTROL SYSTEM HARDWARE

E><><%><><><><

FLUE GAS ANALYZERS:

W SCR INLLET NOx/02 ANALYZER WITII PROBE AND SAMPLING LINE
w . SCR OUTLET NOx/02 ANALYZER WTTI{ PROBE AND SAMPLING LINE
w SCR OUTLET NH3 ANALYZER WITII PROBE AND SAMPLING LINE

GAS SAMPLING PORTS:

H INLET NOx/02 PORT
31 STACK SAMPLING PORTS
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disclosed or used In whole or {n part without the written authorizaton of Westinghouse Electric Corporation. Proprietarv Class No. 2 .
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PERFORMANCE INFORMATION DATASHEET

JOB NO./SHOP NQO.

RFQ NQ.

PAGE I_OF 8§

JOB TITLE FPC-HINES ENERGY PROJECT

SPECIFICATION NO. 21T8%900

PERFORMANCE CASE DESCRIPTION: CASEL: #1, 20°F AMB, N.G., BASE LOAD

FUEL

DUCT BURNER HEAT INPUT (HHV?}
EXHAUST FLOW
"EXHAUST TEMPERATURE

TEMP. ENTERING SCR CATALYST
TEMP. ENTERING CO CATALYST

EXHAUST COMPOSITION:

OXYGEN

CARBON DIOXIDE

WATER

NITROGEN

ARGON

EXHAUST MOLECULAR WEIGHT

EXHAUST EMISSIONS

UNITS

NOx {ppmvd (@ 15% 02)
Nix {Ibs/hour )

N (ibs/MMDBw), TV
cO {ppnvd)

O {Ibs/hour)

(%8 {Ihs/MMI3u). HIV
502 {ppvd)

502 {Ibs/hour)

s02 {lbs/MMB), HHV
VOC==- {ppmvd )

YOO (Ibs/hour )

voo (lbs/MMBtu), HITV
Parucuiates {lbs/hour)
Parniculates {Ibs/MMDBr), HIIV

*HRSG SELLER TO CALCULATE AND USE + 20°F MARGIN FOR SCR DESIGN (AVERAGE TEMP.)

**CATALYST SELLER TO DETERMINE

COMBUSTION DUCT

TURBINE BURNER TOTAL
UNITS
NONE N.G.
MMBTU/HR N/A
LB/HR 3554960
DEG. F 112
DEG.F *
DEG.F NR
YOL. % 12.43
VOL.% 3.90
VOL.% 1.89
VOL. % 74.82
VOL.% 0.94
LBS/LBMOLE 25.45
COMBUSTION DUCT DOWNSTREAM
TURBINE BURNER TOTAL cO SCR
45 NIA 45 12
i 713
25 .-
b
I -
2
3 -
[
16.2 s

***VOC DEFINED AS KON-METIIANE AND NON-ETIIANE HC'S

This drawing contalns Informatior proprictary to Westnghouse Elecoric Corporation. It is submitted in confidence and is to be used solely for
the purpose for which it Is furnished and returned upon request. This drawing and such Information is not to be reproduced, transmitted,
disclosed or used in whaie or In part without the writter authorizaton of Westnghouse Electric Carporation. Proprietary Class No.
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PERFORMANCE INFORMATION DATASHEET PAGE 2 OF _§

JOB NQ./SHOP NO. RFQ NO.

JOB TITLE FPC-HINES ENERGY PROJECT _ SPECIFICATION NO. 21T8900

PERFORMANCE CASE DESCRIPTION: CASE #2, 59°F AMB, N.G._ BASE LOAD

COMBUSTION DUCT

TURBINE BURNER TOTAL
UNITS
FUEL NONE N.G.
DUCT BURNER HEAT INPUT (HHV) MMBTU/HR N/A
EXHAUST FLOW LB/MHR 1.519.210
- EXHAUST TEMPERATURE DEG. F 1140
TEMP. ENTERING SCR CATALYST DEG. F *
TEMP. ENTERING CO CATALYST DEG.F NR
EXHAUST COMPOSITION:
OXYGEN VOL. % 12.60
CARBON DIOXIDE VOL.% 376
WATER VOL.% $.11
NITROGEN VOL.% 74.18
ARGON . VOL.% 0.93
EXIIAUST MOLECULAR WEIGHT LBS/LBMOLE 28.19
EXHAUST EMISSIONS COMBUSTION DUCT DOWNSTREAM
TURBINE BURNER TOTAL co SCR
UNITS
NOx {ppmvd (@} 15% 02} 45 N/A 45 12
NOx {lbs/hour) 193 73
NOx {Ibs"™MMbBlu), HHV
O (ppmvd) 25 hod
cO {lbsthour) L
co {lbs/MMBw), IV
502 Lppmvd) t g
S02 {Ibs/hour) 2
502 {lbs/MMBw), HHV
Vm-o- (”‘ll‘l‘l\'d) ] -
vOoC {!bsthour} 6
voC (Ibs/MMB1u), HHHV
Particulates {Ibs/hour} . 15.6 hi
Paniiculztes {(lbs’MMBtu), HHV

*HRSG SELLER TO CALCULATE AND USE £ 20°F MARGIN FOR SCR DESIGN (AVERAGE TEMP.)

**CATALYST SELLER TO DETERMINE
***VOC DEFINED AS NON-METHANE AND NON-ETHANE HC'S

This drawing contains {nformation proprietary to Westinghouse Electric Corporadon, it s submitted in confldence and [s to be used solely for
the purpose for which it Is furnished and refurned upon request. This drawling and such information Is not to be reproduced, transmitted,
disclosed or used in whole or In part without the written authorization of Westinghouse Electric Corporation. Proprietary Class No, 2 .
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PERFORMANCE INFORMATION DATASHEET PAGE 4 OF _§

JOB NO/SHOP NO. RFQ NO.

JOB TITLE FPC-HINES ENERGY PROJECT SPECIFICATION NQ. 21T8200

PERFORMANCE CASE DESCRIPTION: CASE #4 105°F AMB_N.G. 57% LOAD

COMBUSTION DUCT

TURBINE BURNER TOTAL
UNITS
FUEL NONE NG.
DUCT BURNER HEAT INPUT (HHV) MMBTU/MHR N/A
EXHAUST FLOW LB/HR 2.335.500
- EXHAUST TEMPERATURE DEG.F 1160
TEMP. ENTERING SCR CATALYST DEG. F *
TEMP. ENTERING CO CATALYST DEG. F NR
EXHAUST COMPOSITION:
OXYGEN VOL. % 12.66
CARBON DIOXIDE VOL. % 3.40
WATER VOL.% 11.02
NITROGEN VOL.% 72.00
ARGON VOL.% 0.20
EXHAUST MOLECULAR WEIGHT LBS/LBMOLE 28.07
EXHAUST EMISSIONS COMBUSTION DUCT DOWNSTREAM
TURBINEG BURNER TOTAL CcO , SCR
. UNITS
WO (ppmvd @ 15% 02) 45 N/A 45 .-
Nk (1bs/hour) 179 710
NOx {lbs/MM B}, HIIV
cO (ppmvd) 78 -
CO {Ibs/hour) 165
cO (Ibs/MMBew), [THV
s62 (ppmvd) | b
s02 {lbs/hour) ]
502 (Ibs'MMBw), HHV
V(" (ppmvd) 5 b
vOC {lbsthour) 1]
YoC (ibs/MMBuu), HHV
Particulates {Ibs/hour) . 10.3 hind
Particulates {lbs"MMBuu), HITV -

*HRSG SELLER TO CALCULATE AND USE £ 20°F MARGIN FOR SCR DESIGN (AVERAGE TEMP.)

**CATALYST SELLER TO DETERMINE
***VOC DEFINED AS NON-METHANE AND NON-ETHANE [IC'S

This drawling contalns informadon propictary te Westinghouse Eiectric Corporation. Itis submirted tn conttdence and Is 10 be used solely for
the purpose for which it Is furnished and returned upon request. This drawing and such Information Is not to be reproduced, rrunsmicted,
disclosed or used In whole or (n part without the written authorization of Wesgtnghouse Electric Corporaton. Proprietary Class No. 2 .
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PERFORMANCE INFORMATION DATASHEET PAGE 5 OF _§

RFQ NO.

JOB NO./SHOP NO.

SPECIFICATION NO. 21T8900

JOB TITLL FPC-HINES ENERGY PROJECT

PERFORMANCE CASE DESCRIPTION: CASE #5_59°F AMB_N.G., 50% LOAD

*HRSG SELLER TO CALCULATE AND USE % 20°T MARGIN FOR SCR DESIGN (AVERAGE TEMP.)

**CATALYST SELLER TO DETERMINE

COMBUSTION DUCT
TURBINE BURNER TOTAL
UNITS
FUEL NONE N.G.
DUCT BURNER HEAT INPUT (HHV) MMBTU/HR N/A
EXHAUST FLOW LB/HR 2,552.500
EXHAUST TEMPERATURE DEG.F 1043
TEMP. ENTERING SCRCATALYST DEG.F :
TEMP. ENTERING CO CATALYST DEG. F NR
EXTIAUST COMPOSITION:
OXYGEN VOL % 14.09
CARBON DIOXIDE VOL.% 3.08
WATER VOL.% 6.99
NITROGEN VOL.% 74 90
ARGON VOL.% 0.94
EXHAUST MOLECULAR WEIGHT LBS/A.BMOLE 23.48
EXHAUST EMISSIONS COMBUSTION DUHCT DOWNSTREAM
TURBINE BURNER TOTAL Cco SCR
UNITS
NOx (ppmvd @ 15% 02) a5 N/A 43 s
NOx {Ibs/hour) 179 70
NOx (Ibs/MM13tu), HIIV
CcQ (ppmvd) 200 s
cO (Ibs/hour) 474
CO (lbs/MM3tu), HIIV
so2 (ppmvd} 1 -
502 {ibs/hour) |
S02 (Ibs/MMD ), HITV
VOC=- {ppmvd) 20 s
voC (lbs/hour) 27
vOoC (lbssMMBiu), I{HY .
Particulates (lbs/hour) ] 11.4 ..
Particulates {lbs/MMB), HHV

***VOC DEFINED AS NON-METHANE AND NON-ETHANE HC'S

-
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DESIGN SPECIFICATION DATASHEET - GENERAL PAGE 1 OF 1

JOB NO./SHOP NO. : RFQ NO.
JOB TITLE FPC-HINES ENERGY PROJECT SPECIFICATION NO. 21 T2900

SCR/CO CATALYST OPERATION

CONTINUQUS DUTY X CYCLIC DUTY J0YRS DESIGN LIFE
7500 EST. HOURS PER YEAR 120 HOT STARTS PER YEAR 30 COLD STARTS PER YEAR

COMBUSTION TURBINE OPERATION

X NATURAL GAS X NQ. 2 FUEL OIL OTHER:

7350 HOURS OPER. PER YEAR 150 HOURS OPER. PER YEAR HOURS OPER/YR

X UNFIRED DESIGN FIRED DESIGN

SCR CATALYST BED LOCATION
SPLIT HP LVAP DESIGN FLOW DESIGN TEMP

MAL DSTRIB MALDSTRIB

X DOWNSTREAM OF HP H DESIGN FLOW H DESIGN TEMP
EVAP MALDSTRIB MALDSTRIB
DOWNSTREAM OF P DESIGN FLOW - DESIGN TEMP
ECON MALDSTRIB MALDSTRIB

CO CATALYST BED LOCATION

N/A UPSTREAM OF HP N/A DESIGN FLOW N/A DESIGN TEMP
SUPIITR MALDSTRIB MALDSTRIB

N/A DWNSTRM OF 1IP N/A DI:SIGN FLOW N/A DESIGN TEMP
SUPHTR MALDSTRIB MALDSTRIB

N/A SPLIT HP EVAP N/A DESIGN FLOW N/A DESIGN TT:MP.

MALDSTRIB MALDSTRIB

N/A DWNSTRM CF IIP N/A DESIGN FLOW N/A DESIGN TEMP
SUPHTR MALDSTRIB MALDSTRI3

N/A DWNSTRM OF HP N/A DESIGN FLOW N/A DESIGN TEMP
SUPHTR MALDSTRIB MALDSTRIB

CATALYST DESIGN
H APPROX. HRSG DIM. H MAX INNER LINER DIMLENSIONS

-

SPECIAL DESIGN CONSIDERATIONS:

HRSG SELLER TO COORDINATE WITH CATALYST SELLER CATALYST DESIGN LOCATION AND DIMENSIONS, AND
MALDISTRIBUTIONS.

This drawing contalas informadon proprietary to Westnghouse Electric Corporation. It Is submitted In confidence and Is to be used solely tor
the purpose for which It is furnished and recurned upon request. This drawing anrd such informadon is not to be reproduced, transmitted,
disclosed or used in whole or in part without the written authorizaton of Westinghouse Electric Corporation. Proprietary Class No. 2.
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DESIGN SPECIFICATION DATASHEET - PAGE _1-OF _t

AMMONIA INJECTION SYSTEM

JOB NO./SHOP NO. RFQ NO.
JOB TITLE FPC-HINES ENERGY PROJECT ] SPECIFICATION NO. 21T8900
AMMONIA INJECTION SYSTEM

DILUTION MEDIUM (ANHYDROUS AMMONIA INJECTION SYSTEM): N/A
STEAM AMBIENT AIR HEATED AIR

DILUTION MEDIUM (AQUEOUS AMMONIA INJECTION SYSTEM):
STEAM X . RECIRCULATED HRSG GAS HEATED AIR

VAPORIZATION MEDIUM (AQUEQUS AMMONIA INJECTION SYSTEM):

H STEAM U HOT AIR (HIGH PRESSURE)
AVAILABLE STEAM PROPS: H PRESSURE (PSIG) H TEMPERATURE (DEG. F)
STEAM PIPING DESIGN: H PRESSURE (PSIG) H TEMPERATURE (DEG. F)
AVAILABLE AIR PROPS: H PRESSURE (PSIG) H TEMPERATURE (DEG. F)
AIR PIPING DLSIGN: H PRESSURE (PSIG) H TEMPERATURE (DEG. F)

SELLER TO FILL IN FOLLOWING DATA:

AQUEOUS AMMONIA WT % DISTANCE BETWEEN NOZZLES/ORIFICES ON
INJECTION GRID
AQUEOUS N113 CONSP. RATE DLSIGN PRESSURE DROP ACROSS
NOZZLES/ORIFICES
N/A ANIYDROUS NH3 CONSP. DIRECTION OF NII3 INJECTION (UPS'['REAM OR
RATE DOWNSTRLEAM)
# AIG HIORIZONTAL RUNNERS DIRECTION BETWEEN AIG AND SCR CATALYST

# AlG VERTICAL RUNNERS
SPECIAL DESIGN CONSIDERATIONS:

SELLER TO SPECIFY ANY SPECIAL DESIGN CONSIDERATIONS IN TII: PROPOSAL.
HRSG SELLER TO DETERMINE VAPORIZATION MEDIUM.

This drawing contains lnformation proprietary t¢ Westnghouse Electric Corporadon. {tls submitted in confildence and s to be used solely for
the purpose for which it is furnished and returned upon request. This drawing and such Information [s not to be reproduced, ransmitted,
disclosed or used In whole or In part without the written authorizadon of Westinghouse Flectric Corporation. Propretary Class No. 2 .
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SELLER GUARANTEE DATASHEET PAGE 1 OF 1

JOB NOJ/SHOP NO. RF(Q NO.

JOB TITLE FPC-HINES ENERGY PROJECT . SPECIFICATION NO. 21T8%00

THE SCR CATALYST SHALL MEET THE GUARANTEES LISTED BELOW AND AS EXPLAINED IN SECTION 3.0 OF SPEC
21T8900

REFERENCE CATALYST INLET CONDITIONS*

UNITS:
EXHAUST GAS FLOW LB/HR SEE PERFORMANCE DATA SHEETS
TEMPERATURE RANGE ENTERING SCR DEG.F H
CATALYST**
TEMPERATURE RANGE ENTERING CO DEG.F N/A
CATALYST**
TOTAL EMISSIONS: (WORST CASE FROM PERFORMANCE SEE PERFORMANCE DATA SHEETS
DATASHEETS)
SCR CONVERSION GUARANTEES:
UUNITS:
NOx REDUCTION (%} WOQRST CASE FROM PERF. DATA SHTS
AMMONIA SLIP (ppmvd @ 15% 02) 10 MAX
S02-S03 CONVERSION (%) I MAX
OTHER GUARANTEES
UNITS
CATALYST LIFE GUARANTLE
FROM DELIVERY MONTHS N/A
FROM FIRST EXI{AUST GASIN MONTIS 16
EQUIPMENT GUARANTEL
FROM DELIVERY MONTHS NA
FROM PLANT ACCEPTANCE MONTIIS 24
GAS SIDE PRESSURE DROP
SCRCATALYST INCHES H20 J.0MAX
CO CATALYST _ INCI{ES H20 N/A
TOTAL INCHES H20 N/A
DISPOSAL GUARANTEE NONE YES
ACQUSTICAL GUARANTEE
3 FEET FROM SOURCE, ALL EQUIPMENT dB(A) SEE 21T7525

*ALL GUARANTEES SHOULD BE MADE AT THESE CONDITIONS UNLESS NOTED OTHERWISE
** TEMPERATURE RANGE DENOTES AVERAGE TEMPERATURES
H-HRSG SELLER TO DETERMINE FROM PERFORMANCE INFORMATION DATA SHEETS

Thls drawing ¢satuins Information proprieary to Westdnghouse Electric Corporadon [tls submitted In confldence and Is to be used solely for
the purpose for which it Is furnished and returned upon request. This drawing and such information is not to be reproduced, transmitted,
disclosed ot used in whole or in part without the written authorizaton of Westinghouse Electric Corporation. Proprietary Class No. 2 .
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HRSG HRSG
1A 1B

SKID SKID

SCR SCR

h )

Exhaust Flow Exhaust Flow

FIGURE 1 - SCR SYSTEM LAYOUT : PLAN VIEW

This drawing contalns infortustion propriztary to Westtagheouse Electric Corporation. Itis submirted Lo confidence and Is to be used solely for
the purpose for which it is furnished and returned upon request. This drawing and such informaton is not to be reproduced, transmitted,
disclosed or used In whole or in part without the written authorization of Westinghouse Electric Corporation. Proprietary Class No. 2 .

DOCUMENT NO. 2178900 l DISTRIBUTION CODE: 273-000-604
TITLE: SCR SYSTEM FOR THE FPC-HINES ENERGY PROJECT TgsPP E - Iﬁ:’

WESTINGHOUSE POWER GENERATION

POWER GENERATION BUSINESS UNIT - ORLANDO, FL | Issue Date: 12/3/97 Page: 38 of 38




o'...‘...’o .
:...{é}..... Florida -
s P |
o ower —_
%...:..:'. CORPORATION ' R E C E : ‘,’ '}
RUG sy
.Bureau of
August 2, 1895 Al Regulation

Mr. William C. Thomas _

District Air Program Administrator

Florida Department of Environmental Protection
Southwest District

3804 Coconut Palm Dr.

Tempa, Florida 33619

Dear Mr. Thomas:

Re: Notification of the Commencement of Construction of FPC’s Polk County Project
Permit Nos. PA-92-33 and PSD-FL-195

As required by 40 CFR 80.7(a)(1}, Florida Power Corporation (FPC) is providing the Florida Department of Environmental
Protection (DEP) notification of commencement of construction at FPC's above-referenced facility,

if you should have any questions or concerns, please do not hesitate to contact me at (813) 866-4387,

Sincerely,

W. Jeffrey Pardue, C.E.P,
Director, Environmental Services

ce: John Brown, DEP— Tallahassee
Jewell Harper, EPA Reg. IV

7 D

ENVIRONMENTAL SERVICES DEPARTMENT
H2G @ 3201 Thirty-fourth Street South ® P.0. Box 14042 ® St Patersburg, Florda 33733 @ [913) 88685151

a Printed o cpciod papar A Florids Frogress Company
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May 5, 1998

Mr. Hamilton S. Oven, Jr.

Florida Department of Environmental Protection

Douglas Bldg., Room 953AA

3900 Commonwealth Blvd., M348

Tallahassee, FL 32399-3000

Dear Mr. Oven:

Re:

Florida Power Corporation

Hines Energy Complex (formerly the Polk County Site)
Site Certification No. PA-92-33; Condition No. XII1.E.3.a.
PSD Permit No. FL-195; Specific Condition E.3.a.

ED

RECEIV

NOLLYIND 3y iy
40 Nv3yng

8661 20 4y

ENTEREN

cG3

Jl."

MAY O -
BUREAU OF
AIR REGULATIO

In fulfillment of the above-referenced conditions of Florida Power Corporation’s (FPC) Site
Certification and Prevention of Significant Deterioration (PSD) permit, this letter serves to notify
the Department that the auxiliary boiler to be used in support of Power Block 1 has been

selected. The boiler is a Universal Energy Corporation (UEC) Model BF 500C-PF-V-G-1.

If you should have any questions concerning this submittal, please do not hesitate to contact

me at (813) 866-5158 or Randall Melton at (813) 866-4290.

Sincerely,

Scott H. Osbourn

Senior Environmental Engineer

ccl

Clair Fancy, DEP Tallahassee

e Th Cosiello

GENERAL OFFICE: 3201 Thirty-fourth Stroet South « P.O. Box 14042 = St. Patersburg » Flotida 33733 « (813) 866-515]

A Florido Progress Company




PSD-FL-195 PERMITTING HISTORY

Florida Power Corporation Facility 1D No.: 1050234
Hines Energy Complex

h

PSD Permit History (for tracking purposes):

1050234-002AC

Issue PERMITTING ACTION DESCRIPTION
Permit No. Date
PSD-FL-195 3/01/94 | PPSC No. PA-92-33. PSD permit issued for the construction of two 235 MW combined cycle combustion units using GE
technology and with NOx limits of 12 ppmvd.
PSD-FI-195A 9/29/98 | Permit modification to install SCR system and to reflect the specifications of the actual (Westinghouse 501FC) combustion
turbines installed. Other changes included higher input & power rates and emissions increases.
PSD-FL-195B 5/27/99 | Modification to allow the facility to utilize the fully installed capacity of the combined cycle units by modifying the

maximum heat input and megawatts rating. Additional time for warm and cold start. Refer to changes in specific conditions.




Detail | Events | Facility | perMitted EU | Help | eXit o
Permitting Application k"
Permit #: PATS Issue: Expire: '

Project #/Name

Owner/Company

Type/Sub Receive

001 /FPC HINES ENERGY COMPLEX
Q002/FPC HINES PSD-FL195A, PA9
!

T T T

FLORIDA POWER CORPORATION
FLORIDA POWER CORPORATION

Av /00
AC /M1

S

e T e e T e ey e Men el e

20-JAN-1999
04-MAY-1999

Your query has retrieved 2 records.

Count: *2

<Replace>



In the folder labeled as follows there are documents, listed below, which were not
reproduced in this electronic file. That folder can be found in one of the file drawers
labeled Supplementary Documents Drawer. Folders in that drawer are arranged
alphabetically, then by permit number.

Folder Name: Florida Power Corporation

Permit(s) Numbered:

AC |53 |-[217434
PSD [ FL | - | 195
PA |92 ]-]33

Period during
which document

was received: Detailed Description
APPLICATION 1. |PAMPHLET DESCRIBING A NEBRASKA BOILER
14 OCT 1992

2. |PAMPHLET DESCRIBING VOGT HEAT RECOVERY STEAM GENERATORS




Check Sheet

Company Name: _ [“y 0@ pA DCSMJE’EZ C’r)ﬁZPmrmjua/U

Hitte £,

Permit Number: £ £3— 2 13/ C ample,
PSD Number: | 65
Permit Engineer:

Applieation:
" Initial Application

g.;mmplcteness Letters
) nses

D Waiver of Department Action
D Department Response

I:I Other

Intent:
i Intent to Issue

Notice of Intent to Issue
' Technical Evaluation
1 | BACT Determination
EPA

. I:] Park Services
D Other
_ Proof of Publication

Unsigned Permit
Corrﬁondence with:

Cross References:

0
]
O

D Petitions - (Related to extensions, hearings, etc.)

Waiver of Department Action

DOthcr

Fingl-Determination:
' Final Determination

Ef/ Signed Permit

BACT Determination

L3 Other

Post Permit Correspondence:
Extensions/Amendments/Modifications
Other
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