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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 

IN RE: PETITION FOR DETERMINATION OF NEED FOR THE 
OKEECHOBEE GENERATING PROJECT, FPSC DOCKET NO. 991462-EU 

DIRECT TESTIMONY OF WILLIAM F. SULLIVAN, JR., P . E .  

1 Q: Please s t a t e  your name, t i t le  and business address. 

2 A: My name is William F, Sullivan, Jr. My business address is 

3 7500 Old Georgetown Road, Bethesda, Maryland. 

4 

5 Q: By whom are you employed and in what position? 

6 A: 1 an employed by PE&E Generating Company as Vice President, 

Engineering. 7 

8 

9 Q :  Please describe your duties w i t h  PGGE Generating. 

10 A; My Department is responsible f o r  the overall des ign  and 

11 e n g i n e e r i n g  of p r o j e c t s  f o r  PG&E Generating, These 

12 responsibilities entail site planning, facility layout, 

evaluation of cooling alternatives and equipment selection. 13 

14 

15 Q: Please summarize your educational background and your 

16 experience in power plant engineering, design, c o n s t r u c t i o n ,  

17 operations and maintenance. 

18 A: I have over 27 years of experience as a manager and engineer 

19 in power p l a n t  engineering, design, construction, operations 

20 and maintenance. P r i o r  to joining PG&E Generating, I spent  

21 twelve years  as Director of Generation Services and Project 

Manager for t h e  Manchester Street Station Repowering Pro jec t  22 

. . . -. 
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DIRECT TESTIMOIY OF WILLIAM F. SULLIVAN, JR., P.E. 

f o r  N e w  England P o w e r  Service Company. P r i o r  to that, I held 

P r o j e c t  Manager and P r o j e c t  Engineer positions w i t h  S tone  and  

Webster Engineering Corporation in Boston. I received a B . S .  in 

Mechanical Engineer ing  and an M.S. in Mechanical Engineering from 

Northeastern University. A copy of my resume’, which summarizes 

my educational background and w o r k  experience, is attached to this 

(WFS-1). testimony as Exhibit -- 

Q :  Are you a licensed professional engineer? 

A: Yes. I am a licensed professional engineer in t h e  

Commonwealth of Massachusetts and t h e  S t a t e  of Rhode Island, 

Q: Have you previously testified before regulatory a u t h o r i t i e s  

or courts? 

A: Yes. I t e s t i f i e d  before  t h e  Rhode Island Energy Facilities 

Siting Board .  

17 

18 Q :  What is the purpose of your testimony? 

19 A: The purposes  of my testimony is to provide engineering and 

20 

21 

technical i n fo rma t ion  regarding t h e  design of  the Okeechobee 

Generating Project to t h e  F lo r ida  Public Service Commission. 

22 

23 Q :  What are your responsibilities w i t h  respect to the Okeechobee 

24 Generating Project that is t h e  subject of t h i s  proceeding? 

25 A: My departm.ent i s  responsible for the  engineering and 
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DIRECT TESTfMOlPY OF WXLLIAM F. SULLIVAN, JR., P.E. 

technical design of t h e  generating facility. I have 

supervisory responsibility f o r  all aspects of  the Okeechobee 

Generating P r o j e c t ,  s ( "P ro jec t " )  design. 

4 

5 Q: Are you sponsoring any exhibits to your testimony? 

6 A: Y e s .  

7 WFS-1. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

WFS-2. 

WFS-3, 

WFS-4. 

WFS-5. 

WFS-6. 

WFS-7. 

WFS-8. 

WFS-9. 

WFS-10. 

William F. Sullivan's resume' and work experience 

summary. 

Okeechobee Generating P r o j e c t  Site P l a n  

Okeechobee Generating P r o j e c t  Plot Plan 

P l a n t  Performance Table 

Design B a s i s  

Process Flow Schematic 

P l a n t  Water Balance 

One-line E l e c t r i c a l  Diagram 

Project Engineering, Procurement and Construction 

Schedule 

Okeechobee Genera t ing  P ro jec t  S i t e  Location 

Relative to Local Landmarks and Zoning 

Designations 

I am c . 1 ~ 0  sponsor ing  Figures 3- 8, 13, Tables 1 and 2 

and t h e  associated n a r r a t i v e  text relating to my testimony at 

pages 1 - 4 ,  8 ,  15, 17, 21, 25, 3 5 - 3 6 ,  41, 43, 54 and 69 of 

those Exhibits. 
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DIRECT TESTIMONY OF WILLIAM F. SULLIVAN, JR., P.E. 

I Q :  Please summarize the Okeechobee Generating Project .  

2 A: The Okeechobee Generating P r o j e c t  is a natural g a s - f i r e d  

combined c y c l e  generation facility. The plant consists of 

t w o  combustion t u r b i n e  g e n e r a t o r s  ( C T G s ) ,  two heat recovery 

steam gene ra to r s  (HRSGs) and two steam t u r b i n e  generators 

(STGs). The system is c o n f i g u r e d  so that each power train 

operates independently of t h e  other, increasing reliability 

and d i spa tchab i l i t y ,  The plant will have 550 MW (nominal) of 

net g e n e r a t i n g  capacity a t  IS0 temperature and relative 

humidity. The Project's rated w i n t e r  capacity will be 561.3 

MW and i t s  rated summer capac i ty  will be 5 1 4 . 3  MW. The 

Projec t  w i l I  u t i l i z e  state-of-the-art d r y  low-NO, combustion 

technology t o  minimize emissions of oxides of nitrogen (NO,). 

In addition, a Selective Catalytic Reduction ("SCR") system 

will be used to f u r t h e r  reduce NO,,. 

17 Q :  Please describe t h e  SCR system t h a t  will be used f o r  NO, 

1s reduction at t h e  Project. 

19 A :  The SCR system f o r  t he  Pro jec t  will consist of a ca t a lys t  and 

20 an ammonia i n j e c t i o n  grid located within t h e  heat recovery  

21 steam genera tor .  Ammonia reacts with NO, in t h e  presence of 

22 t he  c a t a l y s t  which reduces t h e  NO, to elemental nitrogen and 

23 oxygen.  
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DIRECT TESTIMONY OF WfLLIAM F, SULLIVAN, JR., PmEm 

1 Q: Please give a brief description of the site for the 

2 Okeschobee Generating Project. 

3 A: The facility will be l o c a t e d  north-northeast o f  L a k e  

4 Okeechobee, in a rural area approximately 5 miles southeast 

5 of the C i t y  of Okeechobee, Okeechobee County, F l o r i d a .  The 

facility w i . 1 1  be located on approximately 4 0  ac res  of ax 

approximately 7 7 1  acre site situated to t h e  west of Nubbin 

Slough alonq the nor the rn  side of S t a t e  R o u t e  7 1 0 .  The site 

is cleared and located on level ground. An access r o a d  will 

be constructed to the  s i t e  from S t a t e  Route 710. Exhibit 

(WFS-10) shows t h e  location of t h e  facility in relation 

to the C i t y  of Okeechobee. 

9 

10 

11 

12 

13 

14 Q: Please describe the general arrangement and layout of the 

15 Project on the site. 

16 A: The f a c i l i t y  will u s e  approximately 4 0  acres of the site 

17 approximately one-half mile n o r t h  of State Route 710. The 

18 

19 

20 

21 

22 

general arrangement for t h e  site is shown on the site plan ,  

Exhibit -I (WFS-2).  The f a c i l i t y ’ s  “ f o o t p r i n t ”  has been 

loca ted  and designed to minimize t h e  disturbance of wetlands 

on the si-te while s t i l l  providing c l o s e  proximity to 

transportation and utility c o r r i d o r s .  

23 

24 Q: Please describe the generating technology of the Okeechobee 

25 Generating Project. 
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DIRECT TESTIMONY OF WILLIAM F. SULLIVAN, JR., P.E. 

The f a c i l i t y  will be a state-of-the-art combined cycle 

generating plant. The facility will u s e  two advanced 

technoiogy combustion turbine generators manufactured by ABB 

(or e q u i v a l e n t ) ,  t w o  heat recovery steam generators and t w c  

steam t u r b i n e  generators to produce 5 2 8 . 2  MW of generating 

capacity at annual average s i t e  conditions. 

Please summarize the performance characteristics of the  

Okeechobee Generating Project. 

The performance characteristics of t h e  generating facility 

are summarized in the Plant Performance Table,  E x h i b i t  

(WFS-4) .  F . 3 c i l i t y  generating o u t p u t  and emissions data a r e  

provided at various expected site ambient conditions at full 

and part lo2d operation. 

1 5  

16 Q: Please describe the process f l o w  of t h e  Project. 

17 A: 

18 

19 

20 

21 

The process  flow of the P r o j e c t  is depicted in t h e  Process 

Flow Schematic, Exhibit (WFS-6) Tha t  depiction is 

accurate and incorporated by reference into my answer. 

Q: Please describe the design basis fo r  the Project. 

22 A: The des ign  :bas is  is attached as Exhibit (WFS-5). That  

23 description is accurate and incorporated by reference into my 

24 answer.  
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DIRECT TEITIMONY OF WILLIAM F. SULLIVAN, JR., PmEm 

Please surranarize t h e  starting and emergency power supplies 

for the Project. 

T h e  f a c i l i t y  will o b t a i n  station service and start-up power 

from t h e  l o c a l  utility serving Okeechobee County  ir?, order to 

maintain normal  house loads  during periods in which t h e  

f a c i l i t y  is off-line and to accelerate t h e  combustion turbine 

generators  to a self: sustaining operation speed d u r i n g  start- 

up. In the event  of a loss of the transmission s y s t e m ,  

emergency power f o r  the plant will be provided from a 

stationary battery system f o r  one hour. After one hour, 

emergency power will be provided for b y  t h e  plant's emergency 

d i e s e l  g m e r a t o r s .  The f a c i l i t y ' s  emergency diesel 

generators w i l l  be capable of p r o v i d i n g  sufficient power f o r  

safe shutdown of each unit b u t  will n o t  be capable of 

restarting t h e  units. 

Please give a brief description of t h e  control systems for 

t h e  Okeecholbee Generating Project .  

The plant is controlled by a Distributed Control System 

(DCS). The c o n t r o l  system is designed to provide full 

automation of each unit. The gas turbine sequencer allows 

t h e  opera tor  to start and s t o p  t h e  gas tu rb ine  automatically. 

Operator stations are designed to a l l o w  a graphical, 

intuitive n a v i g a t i o n  through t h e  plant processes from a 

central c o n t r o l  room. 
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DIRECT TESTIMONY OF WILLIAM F. SULLIVAN, JR., P.E. 

Q: Please summ;;rrize the environmental profile of the Okeechobee 

Generating Project. 

A: The f a c i l i t y  will be fueled by n a t u r a l  gas and u s e  s t a t e - o f -  

the-art combustion technology to limit emissions. D r y  low- 

NOx combustors will be utilized i n  conjunction with SCR, as 

descr ibed  earlier, to reduce NO, emissions t o  2 . 5  p a r t s  pe r  

million on a dry volume basis a d j u s t e d  to 15% 0 : .  The 

Project's e:mission profile a t  various site ambient and load 

conditions is shown in t h e  P l a n t  Performance Table, Exhibit 

(WFS-4) . 

Q: Please summarize the projected w a t e r  requirements and water 

supply plan for t h e  Okeechobee Generating Project. 

A: The projec ' ted water requirements for t h e  P ro jec t  a r e  

summarized in t h e  Plant Water Balance, Exhibit (WFS-7).  

The facility's maximum water consumption will be 

approximate1.y 5.4MGD. The P r o j e c t ' s  p r i m a r y  source  of m a k e -  

up water to t h e  cool ing  towers will be surface water provided 

from t h e  Sou th  Florida Water Management District's 

channelized Canal C-59 at the Taylor Creek/Nubbin Slough. 

On-site groundwater wells a r e  expected to provide back-up 

water supply d u r i n g  extreme drought  conditions, if needed. 

The P r o j e c t  will u s e  w e t  cooling towers t o  condense steam 

back to water  f o r  reuse in t h e  HRSGs and S T G s .  
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DIRECT TElSTIMONY OF WILLIAM F. SULLIVM, JR., P . E .  

Please describe the engineering, procurement I and 

cons t ruc t ion  schedule for the Project. 

The f a c i l i t y ' s  projected schedule is provided in the Project 

Schedule, E x h i b i t  (WFS-9). That  schedule is accurate 

and incorporated by reference into my answer. The facility 

is planned '10 commence commercial operation in April, 2 0 0 3 .  

What is t h e  c u r r e n t  status of the engineering design work for 

the Okeechobee Generating Project? 

Conceptual engineer ing  f o r  t h e  P r o j e c t  is under way.  A site 

plan, water balance, and process flow diagram are complete. 

In addi t io :n ,  site wetlands have been delineated and 

topographic mapping of the site h a s  been completed. 

Does this conclude your direct testimony? 

Yes. 
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WILLIAM F. SULLIVAN, JR., P.E, 
Vice President, Engineering 
PG&E Generatins 

CurrentIy Vice President, Engineering, responsibk for ail Engineering and Design a t  
PGkE Generating, inchdin5 plant engineering for operating power plants, and project 
engineering for power plants in construction and power plants in develaprnenr. 

Prior to PGhE Generating’s acquisition of He* England Power Company generating 
stations, Mr. Sutlivan hits Director of Generation Services, responsible for providing 
Engineering and Construction Services TO New England Power Company’s thermal and 
hydro power stations arid retail affiliates. His group- also provided Energy Retared 
Selvices to external company customers. 

Also, while at New England Power k M c e  Company, Mf. Sullivan was the Project 
Manager for the 500 MW Manchester Street Station Repowering Project. The project 
was completed two mont:hs ahead of schedule and significantly under budget. 

Mr. Sullivan has 27 year!; of experience in the en3ineering and construction indusrq. 
His responsibilities have included engineering, desSgn, construction and project 
managernen t. 

Before joining New England Power Service Company, Mr. Sullivan was a Project 
Manager/ Project Engineer for Stone h Webster Engineering Corporarion (5WEC). 
Mr. Sullivan was assigned as Project Manager/Project Engineer for the Dstroit Public 
Lighting Department - Mistersky Station Continuins Services Contract; Project 
Engineer for Tampa Electric Company - Gannon Station Unit 4 Hor M e a t  Line 
Replacement Project; and Projecr Engineer for New England Power Company - Salem 
Harbor Station and Brayton Point Oil  Ash Removal Study. 

Mr. Sullivan was ako assigned to the Consolidated Edison Co. Life Extensicln Project as 
a Mechanicai Engineer; to the SWEC Reference Fossil Power Plant as Lead Mechanicat 
Engineer; to the North Omaha Sracion Life Extension Project as a Mechanical 
Engineer; to  the Gannon Station Coal Conversion Project as a Power Engiiieer; to the 
SWEC Industria! Reference Power Plant Project as the lead Powr  Engineer; LO the 
New Boston and Mystic Station Coal Conversion Projects as the Principal Mechanical 
Engineer; 10 the Braytcin Point Coal Conversion Project as the Lead Power Engineer; 
t o  the Malakoff Electric Generating Station Project as the Principal Piping Engineer; 
and as the ASME N - 5  Engineering Site Administrator assigned LO the Miltstone Nuclear 
Power Station - Unit 3 Project. 

Prior t o  rejoining SWEC, Mf. Sullivan was Chief Mechanical Engineer for Kaiser 
Engineers, wbere his responsibilities Included the design and canstrbction of a 1  
mechanical systems on the Southwest Corridor Rapid Transit Relocation Project. 
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During Mr. SulLivan’s original employment with SWEC, he was &Signed as a Mechanical 
Engineer in the Nuclear’ Engineering Group on the Millsme Nuclear Power Station - 
Units 2 and 3 Projects, and i n  the FadUties Engineering Group as an Engineer in rhe 
Mechanical Engineering Group of the Shoreharn Nuclear Power Station Project, and in  
the Nuclear Engineering! Group on the Pretiminary Liquid Metal Fast Breeder Reactor 
Project. 

while attending Northeastern University, Mr. Sullivan held m o p  work assignments at 
Dynatech Research and Development Corporation and GTE Sylvania, Inc. 

NORMEASTERN UNIVERSITY 
M # W  of Wence - Meshanfcal Engineering 7976 

NORTHEASTERN UNIVERSIM 
Buchelor of Science - M~chanicaI Engineering 1973 

Professional Engineer - Massachusetts and Rhode Island 

.- -. 6” .u,-ESSlONAL AFFILIATIONS 

6 Tau Beta Pi, National Engfneering honor Fraternity - Member 
I Pi Tau Signa, Nariorial Mechanical Engineering honor Fradrernity - Member 

Member of North Anledcan Electric Reliability Council (NERC) Security Committee 



TABLE 2 

Locaflon Cond. 
CITI'F) 4 0  52.625 69.6 79.7 95 4 0  59 73 95 40 59 73 95 

Elevation ( A  above sea Wet) 25 25 25 25 25 25 25 25 25 25 25 25 25 
Prossure(psia) 14.67 14.67 14.67 14.67 $4.67 14.67 14.67 14.67 14.67 14.67 14.67 14 67 14.67 

t 

Okeechobee Generating Project 
Estimated Plant Performance {Per Unit Values) 

Combined Cyde Generating Facility 
Two ABB GT24 Combustion Turbine Generators 
Two Unfired Heat Recovery Steam Generators 
Two Candensing Steam Turbine Generators 

FPSC Docket NO. 991462-EU 
OG C 
witness: Sullivan 
Exhibit (WF'S-4) 
Page I af 1 

I I I I I I I I I I I E 

Plan? Output1 1 1 1 / I 1 I 1 I 
Net Plant Ourput (kW)I 561334 1 55oMxF I 528152 I 514325 1 5247773 I 438787 I 419175 I 403129 I 354944 1 31GJ11 1 299884 1 284194 1 258477.5 

Nahral gas sulfur 2 grlIO0 SCF 
Pdromancn now and clnan 
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INTRODUCTION 

The Energy Facility is a highly efficient combined cycle electric power plant that will 
be fueled by natural gas. ’fie Facility will be nominal ratd to produce 550 M W  at 
standard site conditions. 

This section describes the Facility and its supporting systems. It also includes a 
general location map, a preliminary site plan and a map detailing the preliminary 
water, gas, and eIectrical interconnect routes. 

PROJECT LOCATION 

The Facility will be located just north of Lake Okeechobee, in a rural a m  
approximately 5 miles southeast of the City of Okeechobee, Okeechobee County, 
Florida. The Facility will be located on approximately 40 acres of an approximately 
771 acre site situated to the west of Nubbin Slough along the northern side of State 
Route 710. The site is cleared and located on fairly level ground. An access road will 
be constructed to the site from State Route 710. Exhibit 2 shows the location of the 
Facility. 

The Gulfstream Natural Gas System (Gulfstream) natural gas pipeline is planned to cut 
across the southern portion of the site south of the proposed facility as illustrated in 
Exhibit 2. FP&L’s Sherman substation is located approximately 3 miles to the 
northwest of the Facility. FP&L 230kV electric transmission lines between the 
Sherman and Martin subsbt.ions transverse the site. 

OVERVIEW 

The proposed Energy Facility will consist of two combustion turbine generators, two 
heat recovery steam generators (HRSG) equipped with selective catalytic reduction 
(SCR) and steam turbine(s),. The combustion turbines wiIl generate approximately two 
thirds of the Facility’s output. Energy will be recovered from the hot combustion gases 
exiting the combustion turlbines and will be used to generate steam in the HRSGs. 
Steam from the HRSGs will be expanded through steam turbines which will produce 
the balance of the Facility’s output. This process of utilizing both the power generated 
in the combustion turbines in well as that generated by the steam turbines is commonly 
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referred to as “combined cycle” generation. Cooling water will be used in conjunction 
with cooling towers to condense steam back to water for reuse in the HRSGs. The 
Facility’s primary water supply will be provided from the convergence of SFWMD 
channelized canals G63N,, G63S nad L-59. A process diagram for the plant is 
included in Exhibit 6. 

The Facility will emit N0.x (nitrogen oxides), CO (carbon monoxide), non-methane 
hydrocarbons, small quantities of particulate (PMlO), and sulfur oxides (SOX), The 
Facility will be designed to control NOX using an advanced Dry Low-NOx 
combustion system and a Selective Catalytic Reduction (SCR) system. This represents 
state-of-the-art emissions control technology, capable of achieving approximately 2.5 
ppmvd NOX levels. Only trace amounts of SO, will be emitted when burning natural 
gas. CO and non-methane hydrocarbon emissions will be minimizd through the use of 
good combustion practice. 

FACILITY DESCIUPTTOIH 

Faciiity Structures and Buildings 

The Energy Facility will include the following structures and buildings: 

A common control room, warehouse and administration building which will contain 
a workshop, a maintenance area, and offices. 

Each HRSG will be lociited adjacent to its combustion turbine and will connect to 
an approximate 200 foot high emission stack. There will be one stack for each 
unit. 

Mechanical induced draft evaporative cooIing towers. 

Water storage tanks. 

An electrical switchyard. 

Combust ion Turbine 

The Facility will employ industrial frame advanced technology combustion turbines 
equipped with dry 1ow-NO:X combustors. The CT will be housed in an enclosure 
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(UFS-5) (continued) Exhibit - 

which provides thermal insulation, acoustical attenuation, and fire extinguishing media 
containment. The enclosuie will allow access for routine inspections and maintenance. 

Heat Recovery Steam Generators (WRSGs”) 

One of the significant features of a combined cycle plant.is the utilization of the hot 
exhaust gas from the combustion turbine to produce steam which, in turn, is expanded 
in a steam turbine to drive an electric generator and produce electricity. The Heat 
Recovery Steam Generator (HRSG) is the key piece of equipment necessary to the 
production of this steam. 

The HRSGs will be multiple-pressure, reheat units. The various pressure sections will 
each consist of’ecunomizer, evaporator and superheater sections. The HRSGs wiII dso 
be equipped with a reheater to further improve cycle efficiency. 

Steam Turbine (“ST”) 

The ST will be a multiple admission, reheat, condensing turbine designed for sliding 
pressure operation. The HP’ portion of the ST receives high pressure superheated steam 
from the HRSG and then exhausts steam into the reheat section of the HRSG. 
Reheated steam from the HRSG is supplied to the IP turbine, and the IP turbine 
exhausts into the low pre:;sure LP turbine. The LP turbine receives low pressure 
superheated steam from the RRSG and exhausts steam into the condenser. 

Stack 

Combustion turbine combustion gases will discharge through an approximate 19 foot 
diameter, 200 foot high carbon steel stack. The stack will be designed to minimize the 
potential for aerodynamic down wash of stack emissions. 

cooling System 

After tbe steam passes through the steam turbine it is condensed in a she11 and tube heat 
exchanger (surface condenxr) utilizing cooling water from the cooling tower. Each 
condenser will include a shell, tubes, a water box, and hot well. Condensed water in 
the hot well is pumped back: to the the HRSG to begin the thermal cycle again. 
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DESIGN SASIS 
(continued) 

Cooling water for the condlmsers will be provided from evaporative (wet) induced draft 
coding towers. Fans at thr: top of the cooling tower maintain a draft within the cooling 
tower. The water will be cmled by evaporation as it falls through baffles from the top 
of the waling tower to a lbasin at the bottom of the tower where it is again pumped 
back through the condenser. Cooling tower components will include a basin, fans, fan 
decks, drift eliminators, fill material (baffles), and other. necessary components. A 
preliminary water balance is shown in Exhibit 7. Maximum water usage wi11 be 
aproximately 5.33 million gallons per day (3,700 gpm) when operating at 90" F, 60% 
relative humidity while operating both the evaporative cooler and steam injection 
systems. 

Fuel Supply and Storage Systems 

Natural gas will be the primary fuel for the Facility. The Facility's gaseous fuel 
system will interconnect to the Gulfstream gas metering station located at the site 
boundary, Gas scrubbers will be provided to remove particulate and moisture from 
the gas prior to use in the, combustion turbines. The gaseous fuel system will also 
include fuel gas heaters, meters and isolation system in accordance with governing 
engineering codes. 

Distillate fuel oil will be used as the back-up fuel source. Fuel oil will be stored on- 
site to support continuous operation for 24 hours in the event of interruption of natural 
gas service. The fuel oil tank capacity will be 650,000 gallons. Fuel oil will be 
delivered to the site via tanker trucks. 

Condensate and Feed water Systems 

The condensate system will deliver deaerated water from the condenser hotweli to the 
HRSG. The condensate system will also provide water to other facility subsystems. 

The feedwater system will provide feedwater to the economizer sections of the HRSG. 
The feedwater system will also supply water to interstage desuperheaters. 

Demineralized Water System 

The demineralizer plant will consist of either a pemanantly installed or mobile 
demineralizer system to produce demineralized water for the Facility from the raw 
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DESIGN BASIS 
(continued) 

water source. The product water from the demineralizer system will be stored in a 
demineralized water storage tank for use as steam cycle makeup. 

The demineralized water storage tank will provide both the demineralized water and 
condensate storage functionls of the plant. The tank will be constructed of lined carbon 
steel. 

Demineralizer system regerreration and treatment wiII be done at the Energy Facility or 
off-site depending on the selected system. 

Boiler Feedwater Treatment 

These systems 'will typical1,y consist of hydrazine for oxygen scavenging (injected into 
condensate system); phospliate for boiler water solids control (utilized in the HRSG 
steam drums); and ammonium hydroxide for pH control (fed into condensate). 

Waste Water Treatment System 

The prwess waste streams will be combined, collected, and disposed of separately or in 
combination, depending on the type of treatment required and the ultimate discharge 
point. Plant wastewater tha,t could potentially contain small quantities of oil (including 
the plant area washdown floor drains, equipment and sample drains) will be trated in 
an oiI/water separator, where the clean effluent may be recycled for use as cooling 
tower makeup. Oil and shdge collected in the oillwater separator wilI be disposed of 
off-site, Wastewater grab sample points will be provided in accordance with the 
requirements of all applicable permits. 

Sanitary waste will be routed to an on-site septic tank for disposd. 1,440 gallons of 
sanitary waste will be generated per day. 

HRSG blowdown will be ~mllected in a dedicated sump and either recycled to the 
cooling tower basin or discharged to Nubbin Slough. Cooling tower blowdown will be 
routed to Nubbin Slough. 

Spill prevention and control measures will include dikes around fuel oil tanks, acid 
tanks, and hypochlorite tanks. The dikes will be sized to contain a volume larger than 
that of the enclosed tank. Curbed enclosures will be provided for boiler feedwater 
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treatment chemicals and water pretreatment chemicals (including hypchlorite) which 
will be stored in their delivery containers. 

Oil-filled transformers will be located in a rock-filled sump. Stom water that cokcts 
in the sumps will drain to a, common comer sump. 

Compressed Air System 

The compressed air system will be designed to provide dry, oil-free, control air for 
plant instrumentation, controIs and maintenance activities. 

The primary source of plant compressed air will be from permanently installed air 
compressors. The instrument air supply will be oil-filtered and dried. The system will 
also include a compressed air receiver. 

The system will be complete with piping, valves, locally mounted instrumentation, and 
controls. 

Fire Protection System 

An on-site fire protection system will be provided for the plant. The water supply for 
the fire protection system will be stored on-site in either the raw water tank or cooling 
tower basin. A main underground fire header will be provided to serve strategically 
placed yard hydrants and spdnklerldduge systems for tbe facility. 

The fire water distribution system will incorporate sectiondizing valves so that a failure 
in any part of the system can be isolated while allowing the remainder of the system to 
function properly. 

The fire protection system will also include: 
An extinguishing system for the gas turbinelgenerator set 
Dry pipe, automatic sprinkler system to envelop, as required, oil piping and 
equipment associated with the steam turbine lube oil system. 
Wet pipe sprinkler systems for the turbine building and warehouse storage area 

A protective signaling system with main panel in the control rmm 

Control System 
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DESK N BASIS 
(cont hued)  

Each unit will have a state-of-the-art, integrated microprocessor based control system 
for plant control, data aquisition, and data analysis. The plant control system will 
provide for startup, shutdown, and control of plant operation within limits and for 
protection of equipment. 

Electric Power System 

The electric output of each of the Facility’s generators will be connected to a main 
step-up transformer. The output from the main step-up transformers will be connected 
to the Facility’s on-site swi,tchyard. 

Emissions Monitoring 

An emissions monitoring system for airborne pollutants will be installed to provide 
monitoring and alarming of NOx and CO concentrations in the HRSG exhaust systems. 
This system will either be a continuous emissions monitoring system (CEMS) or a 
software based predictive emissions monitoring system (PEMS) . The emissions 
monitoring system will provide input signals to the microprocessor based data 
acquisition system, previously described, and will meet all the requirements of the 
Florida Department of Environmental Protection (FDEP) for monitoring and reporting. 

Stormwater Drainage 

A permanent stormwater management basin will be provided to collect stormwater 
from the Facility. Stormw;iter will be collected by a system of drains and catch basins 
and which will connect to underground piping providing a gravity drain system. The 
basin will be sized to allow collected sediment to settle out before it is discharged, as 
well as to ensure that peak iunoff rates are not increased. 

Ass o cia fed Fa ciiities 
Natural gas will be provided to the facility from a natural. gas pipeline to be constructed 
by Gulfstream. The pipeline will traverse the property to the south of the plant and 
north of S.R. 710. Exhhit 2 depicts the pipeline route across the property. A gas 
metering station will also be provided for on the site. 
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FIGURE 7 
Okeechobee Generating Project 
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FIGURE 13 
OKEECHOBEE GENERAIWG PROJECT 

PROJECT SCHEDULE 
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