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Q.
Please state your name and business address.

A.
My name is Paul Hoornaert.  My business address is 55 East Monroe Street, Chicago, Illinois 60603.
Q.
By whom are you employed and in what capacity?

A. I am employed by Sargent & Lundy, LLC as a Senior Project Manager, Fossil Power Technologies. 
Q.
Please describe your responsibilities in that position.

A.
As Senior Project Manager I am responsible for the overall planning, coordination, and performance monitoring of Sargent & Lundy, LLC project work.  These projects include coal fired unit design, combined cycle unit design, power plant conceptual design, technology assessments, and plant betterments.  In performing these projects, I coordinate engineering activities across all engineering disciplines and work directly with our clients.  I am currently managing the preliminary engineering and design work for the Taylor Energy Center (TEC) on behalf of the Florida Municipal Power Agency (FMPA), JEA, Reedy Creek Improvement District (RCID), and the City of Tallahassee (City) (collectively referred to as the Participants).  
Q.
Please describe your educational background and professional experience.

A.
I have a Bachelor of Science degree in Mechanical Engineering from Purdue University.  I am a registered professional engineer in Illinois, Florida, Michigan, Utah, and Wyoming.  I have expertise in project management, conceptual designs, technology assessment, coal fired power plant design, selective catalytic reduction (SCR) design, combined cycle design, repowering, plant betterment, heat exchangers, pumps, and other power plant systems.  I have over 34 years of experience in electric power facilities.
Q.
What is the purpose of your testimony in this proceeding? 

A.
The purpose of my testimony is to discuss the technical aspects of TEC, and projected capital costs, operation and maintenance (O&M) costs, plant performance, availability, and schedule.  My testimony will also include a discussion of advanced technology features that will be incorporated into the design of TEC.
Q.
Are you sponsoring any exhibits to your testimony? 

A.
Yes.  Exhibit ____ [PH-1] is a copy of my résumé.
Q. 
Are you sponsoring any sections of the Taylor Energy Center Need for Power Application, Exhibit __ [TEC-1]?
A. 
Yes.  I am sponsoring Sections A.3.2, A.3.3 through A.3.3.6, A.3.3.8, A.3.5, A.3.6, A.3.7, A.3.8, and A.3.9, all of which were prepared under my direct supervision.  
Q. 
Please describe TEC.
A. 
TEC will be an advanced supercritical pulverized coal unit that will be constructed on a 3,000 acre greenfield site located approximately 5 miles from Perry, in Taylor County, Florida.  The boiler will be designed for 3,600 pounds per square inch gauge pressure (psig), 1,050° F main steam, and 1,100° F reheat steam temperature, which will make it a supercritical unit.  The higher steam pressure in comparison to subcritical boilers, which generally operate in the 2,400 psig range or lower, will improve efficiency and, therefore, reduce overall fuel consumption per unit of output.  TEC will include one boiler, one steam turbine generator with efficient steam cycle, cooling system with mechanical draft cooling towers, water and wastewater treatment systems, material handling, air quality control systems, electrical systems, and other balance-of-plant systems.  A 3.5 mile Georgia-Florida rail extension to the proposed site and an onsite rail loop will be constructed to provide delivery of fuel to the plant. 

Water will be supplied from a system of wells.  The average use is estimated to be approximately 8 million gallons per day (MGD) with a maximum use of 10 MGD.  


TEC will be electrically interconnected to the Progress Energy Florida (PEF) system at 230 kV.  Transmission lines of approximately 5.5 miles in length will connect the plant to the Perry Substation.  An additional 230 kV transmission line will also likely be required.  The exact location of this additional transmission line is under evaluation.  Transmission system studies are discussed in the testimony of Gary Brinkworth.  

A more detailed description of TEC is presented in Section A.3 of Exhibit ___ [TEC-1], the TEC Need for Power Application.

Q.
Will TEC include best available control technologies to minimize environmental impacts?
A.
Yes.  TEC will be designed to include the most advanced pollution control systems to minimize plant emissions.  Low nitrogen oxide (NOx) burners, over-fire air ports, and SCR will be used to limit NOx emissions.  A wet flue gas desulfurization (FGD) system will be utilized to reduce sulfur dioxide (SO2) emissions, and a reverse air baghouse will be used to control particulate emissions.  A wet electrostatic precipitator (WESP) will further reduce particulate matter, hazardous air pollutants in particulate form, and acid mists.  Mercury (Hg) emissions will be reduced through the co-benefits of these systems.  Collectively, these pollution control systems will control TEC emissions to very low levels in compliance with all applicable regulatory standards.  

In addition, process wastewaters generated from the plant will either be recycled within the plant or processed in a zero liquid discharge facility to eliminate process wastewater flows from the plant.  

Q.
Does the base capital cost estimate developed for TEC include appropriate costs for all these control systems?  

A.
Yes.  The base capital cost estimate for TEC includes costs for all the control systems discussed above.
Q.
Are there other important features that will be included in the design of TEC?
A.
Yes.  TEC will be unique among solid fuel plants in its ability to burn a wide variety of fuel types.  The TEC boiler, material handling, and other systems will be designed to burn up to 30 percent petroleum (petcoke) blended with a variety of coals.  In addition, TEC will be capable of burning coals from Latin America, the Powder River Basin (PRB) region in Wyoming, and Central Appalachia regions.  This will provide fuel diversity and flexibility, producing additional benefits to the Participants including the ability to competitively bid coal suppliers and transportation among multiple suppliers, and increased fuel supply reliability resulting from the ability to source from multiple geographic regions.    

TEC will also include space to accommodate up to approximately 90 days of fuel storage for increased reliability by reducing the impact resulting from the unlikely event of a short-term fuel supply disruption.  Startup fuel will be low sulfur No. 2 fuel oil, or ultralow sulfur No. 2 fuel oil if available.  
Q.
Please describe the construction costs for TEC.
A.
The construction costs include direct costs for purchased equipment and materials, construction contract costs, and indirect costs.  Construction costs are based on a multiple construction contracts contracting approach, which is the planned construction approach for the project.  The construction cost estimate also includes costs for training, contractor general and administrative (G&A), and contractor contingency.  Allowances have also been included for escalation, labor per diem, overtime differential for 50 hour workweeks, transmission lines to Perry Substation, spare parts, sacrificial coal bed, and commissioning consumables and initial fills.

Owner’s costs have been separately estimated and include staffing, construction management, consultants, travel, insurance, services, supplies, rentals, one-time set-up costs, and energy and fuel for startup.  Costs have also been included for land purchase and an allocation for an upfront community contribution.  Ongoing community contributions are discussed in the testimony of Bradley Kushner.  An allowance for funds used during construction is also included in the estimate based on an assumed 5.0 percent interest rate, which is consistent with the economic assumptions.  
The total capital cost is estimated to be $1,743,399,000 in 2012 dollars, and is summarized in Table A.3-5 of Exhibit ___ [TEC-1], the TEC Need for Power Application.
Q.
Please provide the estimated fixed O&M costs.
A.
Fixed O&M costs are estimated to be $17,710,227 in 2005 dollars, and are based on a full-time staff level of 149.  Payroll costs of $11.36 million for the 149 full-time staff are included in the $17,710,227 fixed O&M costs.  Fixed O&M is assumed to increase at the assumed inflation rate.

Ongoing capitalized expenditures are an additional aspect of fixed O&M expenses that have been included in the TEC estimates.  These have been estimated to be $2.50/kW-yr in 2005 dollars.  The escalation rate for ongoing capital expenditures is conservatively estimated to be 2.0 percent per year over the assumed inflation rate to account for increasing capital expenditures as the unit ages.
Q.
Please provide the estimated variable O&M expenses.
A.
Variable O&M includes FGD reagent, water treatment chemicals, ammonia for the SCR, an allocation for SCR catalyst replacement, allocation for baghouse bag replacements, and other variable costs incurred during plant operation.  Variable O&M expenses will also vary depending on the fuel blend being used.  Assuming a 28 percent petroleum coke and 72 percent coal blend, the variable O&M estimates in 2005 dollars are $1.36/MWh for the Latin American coal blend, $1.37/MWh for the PRB coal blend, and $1.15/MWh for the Central Appalachia coal blend.  Variable O&M is also assumed to escalate at the assumed inflation rate.
Q.
Are emissions allowance costs included in the variable O&M expense estimates?

A.
No.  These were modeled separately as discussed in Bradley Kushner’s testimony.
Q.
What outage rates have been assumed for TEC?  
A.
TEC is assumed to have an annual forced outage rate of 5.23 percent over the analysis period.  TEC is assumed to have an annualized scheduled outage rate of 16 days per year or 4.38 percent.
Q.
Please describe the estimated performance for TEC.

A.
Actual plant performance (including net plant output and net plant heat rate) will be a function of ambient conditions, fuel characteristics, and other factors.  Estimated performance was developed for a summer condition, winter condition, and average annual condition.  Part load performance was also developed for 35 percent load, 50 percent load, and 75 percent load.  These performance points were developed with three fuel blends consisting of 28 percent petcoke and 72 percent coal for each of the three coals, including Latin American, PRB, and Central Appalachia.  For the base case fuel blend of petcoke and Latin American coal, the valves wide open net plant output is estimated to be 765.5 MW, and the net plant heat rate is estimated to be 9,238 Btu/kWh at average ambient conditions.  The heat rate has been increased by a 1.5 percent allowance for degradation.  Additional performance data is provided in Table A.3-7 of Exhibit ___ [TEC-1], the TEC Need for Power Application.
Q.
What is the overall schedule for construction completion of the project?
A.
The schedule is based on TEC achieving commercial operation on April 27, 2012.  An air permit for the plant is expected to be received by April 1, 2008, which will allow for site construction activities to commence.  Approximately 49 months will be required for construction of the plant after receipt of the air permit.  To support this schedule, preliminary engineering and specification of major plant components will commence during the second half of 2006.  These activities will primarily consist of development of specifications, identification of potential suppliers, prebid meetings with potential suppliers, and commencement of the procurement process for major long lead equipment items such as the turbine generator and steam generator (boiler).  
Q.
How many construction workers are estimated to be required for the construction of TEC?
A.
Construction of TEC is estimated to require 1,500 construction workers during the peak construction period.
Q.
Does this conclude your testimony?
A.
Yes.
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Senior Project Manager

Fossil Power Technologies

EDUCATION

Purdue University – B.S. Mechanical Engineering – 1972

REGISTRATIONS

Professional Engineer – Illinois, Florida, Michigan, Utah and Wyoming

EXPERTISE

Project management

Conceptual designs

Technology assessment

Coal-fired unit designs

SCRs

Combined cycle unit designs

Repowering

Backfit and betterment

Feedwater heaters (FWH) and heat exchangers

Pumps

Waste-to-energy

RESPONSIBILITIES

Mr. Hoornaert is responsible for the overall planning, coordination, and performance

monitoring of Sargent & Lundy project work. He leads the project staff in the preparation of a

project’s scope of work, of procurement and installation specifications, and of design

deliverables. He is responsible for project planning and scheduling. He advises the client on

the project’s status in regular progress reports, during review meetings, and in day-to-day

communications. He coordinates the project engineering across all disciplines. During the

conceptual design phase of a project, Mr. Hoornaert works with the project team to optimize

the plant site and the plant general arrangements. He directs and coordinates input from the

discipline engineers involved in the project.

EXPERIENCE

Since joining Sargent & Lundy in 1972, Mr. Hoornaert has been involved in several plant

designs involving sub and supercritical pulverized coal (PC)-fired, fluidized bed, combined

cycle and waste-to-energy technologies. Mr. Hoornaert is currently managing the backfit of

SCRs on four (4) 450 MW (each) units at the same station. Mr. Hoornaert has recently

completed a repowering project in which two existing coal units were repowered to a

combined cycle configuration with an output of 1,750 MW. The resulting output from the

station increased by over 50%. One of the PC units on which Mr. Hoornaert worked was

designed to fire lignite and western sub-bituminous coal, and to be a standard design

capable of being located at many sites. Mr. Hoornaert’s assignments have also included a

significant amount of backfit and betterment work involving all facets of fossil plant design.

Mr. Hoornaert has managed over 200 betterment projects/studies.

His experience includes:

COAL-FIRED UNIT DESIGNS

• Tampa Electric

- Big Bend Units 1 thru 4.

Retrofit of SCR on four nominal 450 MW pulverized coal units (2004 to present)

• JPEPC

- Yangzhou 1 & 2 (pulverized coal)

600 MW each

Project Manager (1997 to 1998)

• JLEPC

- Ligang 3 & 4 (pulverized coal)

350 MW each, turbine island

Project Manager (1994 - 1997)

• Mitsui & Co., Ltd.

- Point Aconi 1, coal, (fluidized bed ) 165 MW.

Engineering project manager (1989 to 1993)

• Middle South Services, Inc.

- Six standard units, coal and lignite, 750 MW each.

Mechanical project engineer responsible for turbine-generator and all turbine island

equipment specification and procurement, piping and instrumentation diagrams

(P&ID), piping design, and equipment data books. (1978 to 1983)

• American Electric Power Service Corporation

- Cardinal 3, pulverized coal, 615 MW, supercritical

Mechanical engineer on new coal-fired plant. Responsibilities included P&IDs,

equipment procurement, and supervision of piping design. (1972 to 1977)

COMBINED CYCLE DESIGNS

• Tampa Electric

- Bayside 1&2 (gas)

Unit 1 - 750 MW, Unit 2 - 1,000 MW

Project Manager (1999 to 2004)

CONCEPTUAL DESIGNS

• Tampa Electric Company

- Big Bend Units 1 to 4

Comprehensive study of 17 options intended to meet environmental compliance

requirements while still providing safe, reliable and cost effective power. (2003/2004)

• Montana Power Company

- J. E. Corette, 163 MW.

FGD conceptual design and CFB petroleum coke repowering study. (1994)

• Mitsui & Co., Ltd.

- Barbers Point, coal, 160 MW;

- Cedar Bay, coal, 250 MW;

- Riverside, coal, 200 MW.

Participated in conceptual design of three atmospheric fluidized bed combustion units

to support independent power producer’s turnkey bid. (1988)

• Middle South Services, Inc.

- Six standard units, coal and lignite, 750 MW each.

Participated in the development of a conceptual design for a standard plant capable

of multi-site locations. Worked on general arrangements and P&IDs. (1977 to 1978)

TECHNOLOGY ASSESSMENT

• Confidential Client

- Site selection, environmental screening and permitting for a two unit 800 MW each

greenfield installation in the southeast. (2003 to present)

• Lower Colorado River Authority

- Assessment of pulverized coal, CFB and IGCC technologies for consideration at an

existing and a greenfield site. (2003)

• Electric Power Research Institute (EPRI)/TU Electric

- North Lake 2, gas.

Project manager for the demonstration of heat rate performance guidelines. (1987 to

1991)

• TU Electric

- Impairment Study - Project Manager for estimation of the value of plant components

which the client wished to retain and those to be demolished from a partially

constructed coal unit. (2002/2003)

BACKFIT AND BETTERMENT

Consumers Energy Company

- Project Manager for over 20 plant betterment projects. (1998 & 1999)

PacifiCorp

- Project Manager for over 120 plant betterment projects. (1992 to 1996)

- Project Manager for over 55 backfit and betterment projects under a two year Service

Agreement (2004 to present)

Sierra Pacific Power

- Project Manager for alternate coal conveyor design project at Valmy Generating

Station. (1993/1994)

TU Electric (TXU)

- Lake Creek 1 and 2, gas, 317 MW total.

Project Manager for makeup water system replacement. (1988 to 1990)

- Valley 1 and 2, gas, 725 MW total

Project manager for the extension of the control rooms for both units and the

replacement of the Unit 1 control system and burner management system.

(1988 to 1989)

- Valley 2, gas, 550 MW.

Project manager for modification to the steam seal supply system. (1988 to 1989)

- Valley 1-3, gas, 1100 MW total.

Project manager for the addition of a new auxiliary boiler. (1986 to 1987)

- Dallas 3 and 9, gas, 150 MW total

Project manager for addition of control room and air conditioning, replacement of

boiler control system and main auxiliary transformer. (1987)

- Morgan Creek 4-6, gas, 745 MW total.

Project manager for adding an enclosure ground-level under control rooms. (1987)

- Northlake 1-3, gas, 700 MW total.

Project manager for the electronics room expansion project. (1987)

- Permian Basin 5, gas, 115 MW.

Project manager for the addition of super heat spray system. (1987)

- DeCordova 1, gas, 729 MW.

Mechanical project engineer for air system upgrade. (1986)

- Permian Basin 5 and 6, gas, 651 MW total.

Mechanical project engineer for turbine water induction prevention study and

modifications. (1986)

- Various TU Electric stations. Budget item manager for conceptual engineering and

cost studies to allow for following-year budgeting, covering over 350 budget items.

(1986)

- Sandow 4, lignite, 591 MW (1985).

Mechanical project engineer for various backfit projects.

- Morgan Creek 2-6, 826 MW total; & North Main 4, gas, 75 MW.

Mechanical project engineer for demineralizer system backfits. (1985 to 1986)

- Lake Creek 2, gas, 236 MW.

Mechanical project engineer for air compressor replacement. (1985)

• Electric Power Research Institute

- Coordinator of EPRI’s Second International Conference on Improved Coal-Fired

Power Plants. (1988 to 1989)

- Coordinator of EPRI’s Heat Rate Improvement Conference. (1987 to 1988)

• Missouri Public Service

- Sibley 1-3, coal, 460 MW total.

Mechanical project engineer for life extension study and modification work. Scope of

work included turbine water induction prevention study and modifications. (1987)

Wisconsin Power & Light Company

- Edgewater 4 and 5, coal, 521 MW total.

Mechanical project engineer for glycol heater drain pump study. (1985)

Houston Lighting & Power Company

- Parish 7 and 8, coal, 551 MW each.

Mechanical project engineer for precipitator upgrade study. (1984)

Virginia Power

- Bremo 3 and 4, coal, 254 MW total;

- Chesterfield 3-6, coal and oil, 1,353 MW total;

- Mount Storm 1-3, coal, 1,662 MW total;

- Possum Point 1-4, coal and oil, 491 MW total;

- Yorktown 1-3, coal and oil, 491 MW total.

Mechanical project engineer for conceptual engineering and cost feasibility studies for

approximately 100 miscellaneous plant betterment activities. (1983 to 1984)

WASTE-TO-ENERGY

• American Energy Corporation

- Oakland County, 1500 tons per day.

Engineering manager for the development of a conceptual design for the plant.

Supervised discipline engineers in preparing P&IDs, obtaining vendor quotes, and

preparing detailed cost estimate. (1988 to 1989)

Ogden-Martin Systems, Inc.

- Irwindale, 3000 tons per day.

Participated in the conceptual design, including the development of flow schematics

and equipment specifications. (1984)

MEMBERSHIPS

American Society of Mechanical Engineers

Tau Beta Pi

PUBLICATIONS

"Bayside Power Station - Project of the Year 2003", Power Engineering Magazine,

December 2003.
“Comparisons of U.S. Plant Designs to Those in the PRC”, American Power Conference

1996.
“Procurement Approaches for the Next Generation of Power Plants: Case Histories for

Success” (co-author), Sargent & Lundy General Engineering Conference, Chicago, Illinois,

Spring 1991.
“Feedwater Heater Cycle Configuration,” EPRI Feedwater Heater Technology Symposium,

Winston-Salem, North Carolina, June 1988.
“Fossil Plant Upgrades,” 1984 Joint Power Generation Conference, Toronto, Canada,

October 1984.
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