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Overview of The Document

Chapter 186, Florida Statutes, requires that each electric utility in the State of Florida with a minimum existing
generating capacity of 250 megawatts (MW) must annually submit a Ten - Year Power Plant Site Plan. This
plan includes an estimate of the utility’s electric power generating needs, a projection of how those needs will
be met, and a disclosure of information pertaining io the utility’s preferred and potential power plant sites.
This information is compiled and presented in accordance with rules 25-22.070, 25-22.071, and 25-22.072,
Florida Administrative Code (FAC).

This Ten - Year Power Plant Site Plan (Site Plan) document is based on Florida Power & Light Company’s
(FPL) 2000 planning analyses and the forecasted information presented in this plan addresses the 2001 —

2010 time frame.

Site Plans are long-term planning documents and should be viewed in this context. A Site Plan contains
tentative information, especially for the latter years of the ten - year time horizon, and is subject to change at
the discretion of the utility. Much of the data submitted is preliminary in nature and is presented in a general
manner. Specific and detailed data will be submitted as part of the Florida site certification process, or

through other proceedings and filings.

This document is organized in the following manner:

Chapter | — Description of Existing Resources
This chapter provides an overview of FPL's current generating facilities. Also included is data on other FPL

resources, Including its transmission system.

Chapter Il — Forecast of Electric Power Demand
FPL's ioad forecasting methodology, and its forecast of seasonal peaks and annual energy usage, are

presented in Chapter Il,

Chapter Il — Projection of Incremental Resource Additions
This chapter discusses FPL's integrated resource planning (IRP) process and outlines FPL's projected

resource additions, especially new power plants, as determined in FPL's 2000 IRP work.

Chapter IV - Environmental and Land Use Information
This chapter discusses various environmental information as well as preferred and potential site locations for

additional electric generation facilities.

Chapter V — Other Planning Assumptions and information
This chapter addresses twelve “discussion items” which pertain to additional specific information which is to

be included in a Site Plan filing.
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Chapter VI -~ Summary of Required Schedules

This chapter is a contains of Schedules 1 thru 10. It also contains FPL's Ten Year Site Plan Fact Summary.
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FPL
List of Abbreviations
Used in FPL Forms

Reference Abbreviation Definition
iIC Internal Combustion
NP Nuclear Power
ST Steam Unit
Unit Type GT Gas Turbine
CcT Combustion Turbine
CcC Combined Cycle
BIT Bituminous Coal
UR Uranium
NG Natural Gas
FOB #4,#5,#6 Oil (Heawy)
Fuel Type FO2 #1, #2 or Kerosene Oil (Distillate)
BIT Bituminous Coal
No None
TK Truck
Fuel Transpoartation RR Railroad
PL Pipeline
WA Water
No None
Air Pollution Control LNB Low No, Bumers
Cooling Method Type oTS Once Through - Saline
CP Cooling Pond
Unit/Site Status P Planned Unit
A Generation Unit Capability Increased (Rerated or Relicensed)
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Executive Summary

Florida Power & Light Company's (FPL) 2001 Ten - Year Power Plant Site Plan (Site Plan) primarily
addresses FPL's plans to increase its electric generation capability as part of its efforts to meet its projected

incremental resource needs for the 2001 — 2010 time period.

FPL's total generation capability will significantly increase during the 2001 — 2010 time period as is shown In
Table ES.1. This table also shows the resulting Summer and Winter reserve margins for FPL over the ten-

year time horizon.

Table ES 1 reflects FPL's efforts to repower existing units at its Fort Myers and Sanford sites, its approved
DSM goals, planned changes to existing generation units (due to unit overhauls, etc.); and scheduled changes
in the delivered amaunts of purchased power. The table also reflects the planned additions of new generating

units.

The number of these new generating units that will be added is driven in part by the outcome of the Florida
Public Service Commission docket No. 981890-EU. This docket ended with a stipulated agreement that
primarily resulted in FPL, along with Tampa Electric Company and Florida Power Corporation, switching from
a minimum reserve margin planning criterion of 15% to one of 20% beginning with the Summer of 2004. As a
conseguence, FPL is now planning to add significantly more new generation capacity than was shown in its

Site Plans filed prior to this agreement.

As shown in Table ES.1, FPL plans to add four new combustion turbines (CT's} in the 2001 — 2003 time
period. Two new CT's wili be installed at FPL's existing Martin plant site in 2001. Another two new CT’s will be
installed at FPL's existing Fort Myers plant site in 2003. All four CT’s are projected to be .converted into
combined cycle (CC) units in 2005 As a result, the pair of new CT's at Martin and the pair of new CT's at Fort
Myers will each be converted into one new CC unit. The resulting new CC unit at Martin, and the new CC unit

at Fort Myers, will begin operation in 2005.

Also during the 2001 — 2003 time period, FPL will be repowering its two existing steam units at its Fort Myers

site and will be repowering two (unit Nos. 4 & 5) of its existing three steam units at its Sanford site.

FPL is also securing capacity for the time period from mid-2001 to mid-2005 through a number of new firm
capacity, short-term purchases from utilities and other entities. (Please see Chapter Ill for a further discussion

of these new purchases.)
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In addition, eight combined cycle (CC) units will be added during the 2005 — 2010 time period. ' Two CC units
will be added at FPL's Martin plant site, one in 2005 and one in 2006. Another CC unit is projected to be
added at FPL's Midway site in 2005. In addition, one new CC unit will be added in 2007 and another in 2009.
Finally, three new CC units will be added in 2010 as FPL’s UPS contract with Southern Company ends. ? Sites

for the last five CC units for the 2007 ~ 2010 time frame have not yet been selected.

These planned increases in electric generation capability will allow FPL to continue to maintain system

reliability and integrity at a reasonable cost.

' FPL’s current planning studies have identified new combined cycle units as the generally preferred option to meet future load
growth. However, repowering of existing FPL sites remains an alternative to new construction, and FPL will continue to examine this

option.

2 FPL has not yet determined whether it would extend or replace these purchases, or build new capacity to meet its needs. For
purposes of this Site Plan it was assumed that the 2010 needs would be met through the addition of unsited CC units. A final
decision regarding the 2010 needs is not needed for al least several years.
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Projected Capacity Changes and Reserve Margins for FPL "

Net Capacity Changes (MW)

FPL Reserve Margin (%)

Winter ® Summer ? Winter ~ Summer
2001 Changes to existing plants 8 (56) 18% 20%
Fort Myers Repowering:Initial Phase 543 894
Combustion Turbines (2) at Martin 298
New purchases - 196
2002 Fort Myers Repowering:Second Phase (1) 35 15% 22%
Combustion Turbines (2) at Martin © 362 -
Sanford Repowering # 5: Initial Phase " (394) —
Sanford Repowering # 5: Second Phase " — 567
Sanford Repowering # 4: Initial Phase " .- (390)
New purchases © 50 779
Changes to existing QF's --- (9)
2003 Fort Myers Repowering:Second Phase 531 --- 29% 25%
Sanford Repowering # 5: Second Phase 1065 -
Sanford Repowering # 4: Second Phase 671 957
Combustion Turbines (2) Fort Myers © --- 298
Changes to existing QF's (9) ---
New purchases 1025 -
2004 Combustion Turbines (2) Fort Myers 362 - 28% 22%
2005 Changes to existing QF's (10) (10) 25% 23%
New purchases © (50) (975)
Martin Combined Cycle No. 5 ¢ 547
Conversion of MR CT's to CC 249
Conversion of FM CT's to CC 249
Midway Combined Cycle 547
2006 Changes to existing QF's {133) (133) 25% 22%
New purchases (1025) -
Martin Combined Cycle No. 5 596
Conversion of MR CT's to CC 234 ---
Conversion of FM CT's to CC 234 -
Midway Combined Cycle © 596 -
Martin Combined Cycle No. 6 © 547
2007 Martin Combined Cycle No. 6 © 596 26% 23%
Unsited Combined Cycle #1 © 547
2008 Unsited Combined Cycle #1 © 596 27% 21%
2009 Unsited Combined Cycle #2 © 547 25% 21%
Changes to existing QF's (51) (51)
2010 Changes to existing purchases ' (975) 25% 21%
Unsited Combined Cycle #2 596
Unsited Combined Cycle #3 ) 547
Unsited Combined Cycle #4 547
Unsited Combined Cycle #5 © 547
TOTALS = 6,392 6,299
Table E.S. 1
Florida Power & Light Company 7




Projected Capacity Changes and Reserve Margins for FPL

Note:
(1) Additionat information about these capacity changes and resulting reserve margins is found in
Chapter Il of this document.

(2) Winter values are values for January of year shown.
(3) Summer values are values for August of year shown.

(4) The initial phase of the Fort Myers repowering project consists of the introduction of operational
combustion turbines followed by taking existing steam units out-of-service. The second phase
of repowering consists of completing the integration of the combustion turbines, heat
recovery steam generators, and steam turbines.

(5) The two CT's at Martin are scheduled to be in-service in the Summer of 2001. Therefore, the CT's are
included in the 2001 Summer reserve margin calculation and are included in the 2002 - on reserve margin
calculations for Summer and Winter.

(6) These are firm capacity, short - term purchases. See Section 1.D. and {IL.A. for more details.

{7) The initial phase of the Sanford repowering project consists solely of taking existing steam units
out-of-service; combustion turbine operation is not introduced at this time. The second phase of the
repowering consists of integrating the combustion turbines, heat recovery steam generators, and
steam turbines.

(8) The two CT's at Fort Myers are scheduled to be in-service in the Spring of 2003. Therefore, the CT's are
included in the 2003 Summer reserve margin calculation and are included in the 2004 - on reserve margin
caiculations for Summer and Winter.

(9) All combined cycle units are scheduled to be in-service in June of the year shown. Consequently, they
are included in the Summer reserve margin calculation for the in-service year and in both the Summer
and Winter reserve margin calculations for subsequent years.

10) FPL will be determining at a later date whether to extend or replace these UPS purchases from
Southern Company. However, for purposes of this Site Plan, FPL has assumed that the 2010
needs would be met through the addition of unsited combined cyles.
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I. Description of Existing Resources

FPL's service area contains approximately 27,650 square miles and has a population
of approximately 7.3 million people. FPL served an average of 3,848,401 customer
accounts n thirty-five counties during 2000. These customers were served from a
variety of resources including: FPL-owned fossil and nuclear generating units, non-
utility-owned generation, demand side management, and interchange/purchased

power.

I.A. FPL-Owned Resources

The existing FPL generating resources are located at fourteen generating sites
distributed geographically around its service terrtory and also include partial
ownership of one unit located in Georgia and two units located in Jacksonville. The
current generating facilittes consist of four nuclear steam units, three coal units, six
combined cycle units, twenty-one fossil steam units, forty-eight gas turbines, and five

diesel units. The location of these units is shown on Figure |.A.1.

The bulk transmission system is composed of 1,107 circuit miles of 500 Kilovolt (KV)
fines (including 75 miles of 500 KV lines [two 37-1/2 mile lines] between Duval
Substation and the Florida-Georgia state line, which are jointly owned with
Jacksonville Electric Authority) and 2,572 circuit miles of 230 KV lines. The underlying
network is composed of 1,614 circuit miles of 138 KV lines, 717 circuit miles of 115 KV
lines, and 180 circuit miles of 69 KV transmission lines. Integration of the generation,

transmission, and distribution system is achieved through FPL's 497 substations.

The existing FPL system, including generating piants, major transmission stations, and
transmissicn lines, is shown on Figure 1LA.2. In addition, Figure |.A.3. shows FPL's

interconnection ties with other utilities.
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Capacity Resources
(as of December 31, 2000)

[0 Non-FPL Territory

No. of Summer
Unit Name Units Fuel Type  Megawatts {
Pinellas

A Turkey Point 2 Nuclear 1,386

B. St Lucie * 2 Nuclear 1,553 Manatee | Hardee | &

C. Manatee 2 Qil 1,625 |

D. Ft. Myers 2 Qil 543 DeSoto

E. Turkey Pomnt 2 OlliGas 810 Sarasot Charlofic

F. Cutler 2 Gas 215 5

G. Lauderdale 2 Oil/Gas 854 Lee |12 | paim Beach
H. Port Everglades 4 Qll/Gas 1,242

. Riviera 2 Oll/Gas 563 Bmwa,d"s
J.  Martin 4 Gas/Oil 2,588 Colher

K. Cape Canaveral 2 Oil/Gas 806 Monroe

L. Sanford 3 Oil/Gas 914

M. Putnam 2 Oil/Gas 498

N. St. Johns River * 2 Coal 254

Scherer ** 1 Coal 658

Peaking Units 2,355

FPL Generation 16,864

* Represents FPL’s ownership share St Lucie nuclear: 100% unit 1, 85% unit 2; St. Johns River: 20% of two units.

** The Scherer unit 1s located in Georgia and is not shown on this map.

Figure L.A.1
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FPL Substation and Transmission
System Configuration
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FPL Interconnection Diagram

SCS I

JEA
STK
SEC :
GvL } .
NS B
ouU C VER
FPC
FTP
|
TE C
L
LWU
CLE '
LEGEND HST
CLE Clewston
FKC Flonda Keys Coop
FPC  Flonda Power Corporation
FPL Flanda Power & Light
FTP Ft Pierce
GVL Ganesvile
GCS Green Cove Spangs
HST  Homeslead [CJ  Generating System
JBH  Jacksonwille Beach KEY
JEA  Jacksonwille Electnc Authonty O Non Generating
KEY KeyWest
LWU Lake Worh System
NSB New Smyrna Beach
QuUC Orande Uthties Commission
SEC Seminole Elecinc Cooperative
SCS Soulhern Companies
STK  Starke
TEC Tampa Electnc Company
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Figure LA.3
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Non-Utility Generation

Non-utility generation is an important part of FPL's resource mix. FPL currently has
contracts with eight cogeneration/small power production facilities to purchase firm
capacity and energy. A listing of these facilities appears in Table 1.B.1. In addition, FPL
purchases as-availabie (non-firm) energy from several cogeneration facilities and small

power production facilities as shown in Table .B.2.

A cogeneration facility is one which simultaneously produces electrical and thermal
energy, with the thermal energy (e.g., steam) being used for industrial, commercial, or
cooling and heating purposes. A small power production facility is one which does not
exceed 80 MW (unless it is exempted from this size limitation by the Solar, Wind,
Waste, and Geothermal Power Production Incentives Act of 1990) and uses as its
primary energy source (at least 50%) solar, wind, waste, geothermal, or other

renewable resources.
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Florida Power & Light Company
Firm Capacity and Energy Contracts with
Cogeneration/Small Power Production Facilities
In-
mw Service End
Project County Fuel Capacity Date Date
Bio-Energy Broward Landfill Gas 10.0 5/1/98 1/1/05
Broward South Broward Solid Waste 50.6 4/1/91 8/1/09
1.4 1/1/93 12/31/26
1.5 1/1/95 12/31/26
0.6 1/1/97 12/31/26
Broward North Broward Solid Waste 45.0 4/1/92 12/31/10
7.0 1/1/93 12/31/26
1.5 1/1/95 12/31/26
25 1/1/97 12/31/26
Royster Mulberry Polk Waste Heat 8.0 4/1/92 3/31/02
1.0 12/1/95 3/31/02
Cedar Bay Generating Duval Coal (CFB) 250.0 1/25/94 12/31/24
Co.

Indiantown Cogen., LP Martin Coal (PC) 330.0 12/22/95 | 12/1/25
Palm Beach SWA Palm Beach | Solid Waste 43.5 4/1/92 3/31/10
Florida Crushed Stone Hernando Coal (PC) 110.0 4/1/92 10/31/05
11.0 1/1/94 10/31/05
12.0 1/1/95 10/31/05

Table 1.B.1

Florida Power & Light Company 16




As-Available Energy Purchases
From Non-Utility Generators in 2000
In-Service Energy
Date (MWH)
Delivered to
Project County Fuel FPL in 2000
US Sugar-Bryant Palm Beach Bagasse 2/80 5,101
Tropicana Manatee Natural Gas 2190 10,886
Okeelanta Palm Beach Bagasse/Wood 11/95 296,140
Tomoka Farms Volusia Landfill Gas 7/98 19,868
Georgia Pacific Putnam Paper By- Product 2/94 8,925

Table 1.B.2

I.C. Demand Side Management (DSM)

FPL's DSM activities continue what has been FPL's practice since 1978 of
encouraging cost-effective conservation and load management. FPL's DSM efforts
through 2000 have resulted in a cumulative Summer peak reduction of approximately
2,680 MW at the meter and an estimated cumulative annual energy saving of 4,830
GWH at the meter.

FPL's current DSM Plan was approved by the Florida Public Service Commission in
late 1999 and reflects FPL's new DSM Goals for the 2000 — 2009 time frame. FPL’s
2000 resource plan, and the schedule for new generation additions presented in this

document, are based on these approved DSM levels.
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L.D. Purchased Power

Purchased power remains an important part of FPL's resource mix. FPL has a unit

power sales (UPS) contract to purchase up to 931 MW, with a minimum of 380 MW, of

coal-fired generation from the Southern Company. in addition, FPL has contracts with
the Jacksonville Electric Authority (JEA) for the purchase of 382 MW (Summer) and
388 MW (Winter) of coal-fired generation from the St John's River Power Park

(SJRPP) Unit Nos. 1 and 2 (FPL also has an ownership interest in these units; that

ownership amount is reflected in FPL's installed capacity shown on Schedule 1).

Finally, FPL is projecting new firm capacity purchases for the mid - 2001 to mid - 2005

time period. These firm capacity purchases are projected to come from a variety of

suppliers. Table [.D.1 presents the Summer and Winter MW resulting from these

purchased power contracts through the year 2010.

FPL's Purchased Power MW ("

(1

(2)
(3)

New Firm
Capacity
UPs SJRPP Purchases @ Total
Year | Winter Summer| Winter Summer| Winter Summeri| Winter Summer
2000 @[ 931 931 388 388 0 0 1319 1319

2001 931 931 388 382 0 196 1319 1509
2002 931 931 388 382 50 975 1369 2288
2003 931 931 388 382 1075 975 2394 2288
2004 931 931 388 382 1075 975 2394 2288
2005 931 931 388 382 1025 0 2344 1313
2006 931 931 388 382 0 0 1319 1313
2007 931 931 388 382 0 0 1319 1313
2008 931 931 388 382 0 0 1319 1313
2009 931 931 388 382 0 0 1319 1313
2010 931 0 388 382 0 0 1319 382
Note:

Total reflects totai resource entitiements resulting from existing agreements between

FPL, Southern Companies, JEA, and frem new firm purchase agreements

Values for 2000 are actual

A discussion of these new firm capacity purchases can also be found in Section I1l.A.

Table 1.D.1

Florida Power & Light Company
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Schedule 1

Existing Generating Facilities
As of December 31, 2000

Page 10of 3

m (2) (3) @ & ©e @O & ) (10) (11) (12) (13) (14)
Alt
Fuel Fuel Commercial  Expected Gen Max Net Capability 1/
Umt Unit Fuel Transport  Days in-Service  Retrement Nameplate Summer  Winter
Plant Name No._ Location Type Po. At Pn  Alt Use Month/Year Month/Year Kw MW MW
Turkey Point Dade County
27/575/40E 2,338,100 2,208 2,260
1 ST FO6 NG WA PL Unknown Apr-67 Unknown 402,050 410 411
2 ST FO6 NG WA PL Unknown Apr-68 Unknown 402,050 400 403
3 NP UR No TK No Unknown Nov-72 Unknown 760,000 693 717
4 NP UR No TK No Unknown Jun-73 Unknown 760,000 693 717
1-5 IC FO2 No TK No Unknown Dec-67 Unknown 14,000 12 12
Cutler Dade County
27/555/40E 236,500 215 217
5 ST NG No PL No Unknown Nov-54 Unknown 74,500 71 72
6 ST NG No PL No Unknown Jul-55 Unknown 162,000 144 145
Lauderdale Broward County
30/505/42E 1,863,872 1,694 1,952
4 CC NG FO2 PL PL Unknown Oct-57 Unknown 521,250 427 467
5 CC NG FO2 PL PL Unknawn Apr-58 Unknown 521,250 427 467
1-12 GT NG FO2 PL PL Unknown Aug-70 Unknown 410,736 420 509
13-24 GT NG FO2 PL PL Unknown Aug-72 Unknown 410,736 420 509
Port Everglades City of Hollywood
23/50S/42E 1,665,086 1,662 1,757
1 ST FO6 NG WA PL Unknown Jun-60 Unknown 225,250 221 222
2 ST FO6 NG WA PL Unknown Apr-61 Unknown 225,000 221 222
3 ST FO6 NG WA PL Unknown Jul-64 Unknown 402,050 390 392
4 ST FO6 NG WA PL Unknown Apr-65 Unknown 402,050 410 412
1-12 GT NG FO2 PL PL Unknown Aug-71 Unknown 410,736 420 509
1! These ratings are peak capabilty
Florida Power & Light Company 19



()

Plant Name

Riviera

Martin

St Lucie

Cape Canaveral

Sanford

(2 )

Unit
No. Location
City of Riviera Beach
33/42S/43E
3
4
Martin County
29/29S/38E
4
2
3
4
St Lucie County
16/36S/41E
1
2 2f
Brevard County
19/24S/36F
1
2
Volusia County
16/198/30E
3
4
5

1/ These ratings are peak capability
2/ Total capability 1s 839/853 MW Capabilities shown represent the company's share of the unit and exclude the Oriando Utilities Commission (QUC)

and Florida Municipal Power Agency (FMPA) combined portion of 14.88551%

(4)

Unit
Type

ST
ST

ST
ST
CcC
CcC

NP
NP

ST
ST

ST
ST
ST

Schedule 1

Existing Generating Facilities

As of December 31, 2000

(G

FO6
FO6

NG
NG
NG
NG

UR
UR

FO86
FOs8

FO6
FOs
FOs6

(6)

FOs&
FOB
FO2
FO2

No
No

NG
NG

NG
NG
No

0]

Fuel

Transport

(8)

Pn At

WA Pi

WA

PL
PL
PL

1L
TK

WA
WA

WA
WA
WA

PL

PL
PL
PL
PL

No

PL

PL
PL
No

C)]
Alt.
Fuel
Days
Use

Unknown
Unknown

Unknown
Unknown
Unknown
Unknown

Unknown
Unknown

Unknown
Unknown

Unknown
Unknown
Unknown

(10)

(1)

Commercial  Expected
In-Service  Retirement
Month/Year Month/Year
Jun-62 Unknown
Mar-63 Unknown
Dec-80 Unknown
Jun-81 Unknown
Feb-94 Unknown
Apr-94 Unknown
May-76 Unknown
Jun-83 Unknown
Apr-65 Unknown
May-69 Unknown
May-59 Unknown
Jul-72 Unknown
Jul-73 Unknown

Page 2 of 3

{12) (13) (14)
Gen Max Net Capability 1/
Nameplate Summer  Winter

KW MW Mw

620,840 563 565
310,420 283 283
310,420 280 282
2,850,000 2588 2,674
863,000 824 843
863,000 816 831
612,000 474 500
612,000 474 500
1,553,000 1,553 1,579
839,000 839 853
714,000 714 726
804,100 806 812
402,050 403 406
402,050 403 406
1,022,450 914 919
150,250 142 144
436,100 381 384
436,100 391 391

Florida Power & Light Company
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(1) (2 (3) @) (B
Unit Unit Fuel
Plant Name No Location Type Prn Alt
Putnam Putnam County
16/10S/2TE
1 CC NG FO2
2 CC NG FO2
Fort Myers Lee County
35/435/25E
1 ST FO6 No
2 ST FO8 No
1-12 GT FO2 No
Repowering CT's (3) GT NG FO2
Manatee Manatee
County
18/335/20E
1 ST FO6 No
2 ST FO6 No
St Johns River Duval County
Power Park 2/ 12/15/28€
1 BIT BIT No
2 BIT BIT No
Scherer 3/ Monroe, GA
4 BIT BIT No

Schedule 1

Existing Generating Facilities
As of December 31, 2000

1/ These ratings are peak capabiity.

2/ The net capability ratings represent Florida Power & Light Company's share of St. Johns River Park Umit No 1 and No. 2, excluding
Jacksonville Electric Authority (JEA) share of 80% , SIRPP recewves coal by water (WA) in addition to rail

3/ These ratings represent Fiorida Power & Light Company's share of Scherer Unit No. 4, adjusted for transmission losses

)

(8)

Fuel
Transport

P

PL
PL

WA
WA
WA

PL

WA
WA

RR
RR

RR

Al

WA
WA

No
No
No
PL

No
No

No
No

No

Page 3 of 3

(9) (10) (1) (12) (13) (14)
Alt.
Fuel Commercial  Expected Gen.Max Net Capability 1/
Days in-Service  Retirement  Nameplate Summer  Wnter
Use Month/Year Month/Year KW MW Mw
580,000 498 594
Unknown Apr-78 Unknown 290,000 249 297
Unknown Aug-77 Unknown 290,000 249 297
1,302,250 1,626 1,856
Unknown Nov-58 Unknown 156,250 141 142
Unknown Jul-69 Unknown 402,000 402 402
Unknown May-74 Unknown 744 000 636 769
Unknown Dec-00 Unknown 543,000 447 543
1,726,600 1.625 1.638
Unknown Qct-76 Unknown 863,300 815 822
Unknown Dec-77 Unknown 863,300 810 817
250,000 254 260
Unknown Mar-87 Unknown 125,000 127 130
Unknown May-88 Unknown 125,000 127 130
891,000 658 666
Unknown Jul-89 Unknown 891,000 658 666
Total System as of December 31, 2000 = 16,864 17,750

Florida Power & Light Company
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CHAPTER I

Forecast of Electric Power Demand
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Forecast of Electric Power Demand

Long-term (20-year) forecasts of sales, net energy for load (NEL), and peak loads are
developed on an annual basis for resource planning work at FPL. These forecasts are a
key input to the models used to develop the Integrated Resource Plan. The following
pages describe how forecasts are developed for each component of the long-term

forecast: sales, NEL, and peak loads.

The primary drivers to develop these forecasts are demographic trends, weather and
economic conditions, and prices of electricity and other energy sources. In addition to
these drivers, the resulting forecasts are an integration of economic evaluations, inputs of
locat economic development boards, weather assessments from NOAA, and inputs from
FPL’s own customer service planning areas. In the area of demographics, population
trends by county, plus housing characteristics such as housing starts, housing size, and

vintage of homes, are assessed.

Forecasts for electric usage in the residential and commercial classes include end-use
information such as appliance saturation studies, efficiencies, and intensity of energy use.
in addition to these inputs, residential forecasts also make use of household characteristics
such as ages of members in household, number of members in households, and income

distributions.

Several economic forecasting services are contracted to obtain their economic outlook for
FPL's service territory. These include Wharton Economic Forecasting Associates (WEFA),
Data Resources Incorporated (DRI), and the Bureau of Economic and Business Research
(BEBR) of the University of Florida. In addition, FPL actively participates with local
development councils and universities to obtain their assessments of the local economy,
specifically in the area of expansion of new businesses and retention of the current
business base. These inputs are quantified and qualified using statistical models in terms

of their impact on the future demand for electricity.

In recent years, the rise of the Tele-communications industry and its potential impact on
electric demand has added a new dimension to the forecasting process. Since the needs
of the customers in this industry are very project - specific, the customer representatives
servicing this ciass of customers provide insight as to the magnitude and timing of each
future project and this information is used in developing the forecast. For example, FPL’s

2000 forecast includes an estimate that in 3 years the new load attributed to Tele-

Fiorida Power & Light Company 25



LA

communications facilities could reach as much as 570 MW. This additional load in its
entirety was treated as a line item adjustment and was added to FPL’s 2000 energy and

peak forecasts.
Long-Term Sales Forecasts

Long-term forecasts of electricity sales were developed for each revenue class for the
forecasting period of 2000 ~ 2019. The results of these sales forecasts are presented in
Schedules 2.1 — 2.3 which appear at the end of this chapter. Econometric models are
developed for each revenue class using the statistical tool Metrix ND. The methodologies

used to develop sales forecasts for each jurisdictional revenue class are outlined below.
1. Residential Sales

Residential energy sales are forecast by multiplying the residential use per customer
forecast by the residential customer forecast. Residential electric usage per customer is
estimated by using a regression model which contains the real residential price of
electricity, Florida per capita income, and Cooling and Heating Degree Days as
explanatory variables. The price of electricity plays a role in explaining electric usage since
electricity, like all other goods and services, will be purchased in greater or lesser
guantities depending upon its price. The Cooling & Heating Degree Days are used to
capture the changes in the electric usage of weather-sensitive appliances such as air
conditioners and electric heaters. A composite temperature is derived using hourly
temperatures across FPL's service territory (Miami, Ft. Myers, Daytona Beach, and West
Palm Beach are the locations from which temperatures are obtained) weighted by regional
energy sales. This composite temperature is used to derive Cooling and Heating Degree
Days which are based on starting point temperatures of 72°F and 66°F, resbectively. The
Cooling Degree Days variable is multiplied by the level of air conditioning saturations and
the Heating Degree Days variable is multiplied by the level of electric heating saturations.
To capture economic conditions the mode! includes Florida per capita income. The degree

of economic prosperity can, and does, affect residential electricity sales.
2. Commercial Sales

The commercial sales forecast is also developed using a regression model. Commercial
sales are a function of the following variables: Florida non-agricultural employment,

commercial real price of electricity, and Cooling Degree Days. Florida non-agricultural
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employment is used to capture the economic activity in FPL's service territory. The price of
electricity is also included as an explanatory variable in the model because it has an impact
on customer usage. Cooling Degree Days are used to capture weather-sensitive load in

the commercial sector.

3. Industrial Sales

Industrial sales were forecasted through a linear multiple regression model using Florida
manufacturing employment and the price of electricity as explanatory variables. Energy
sales in this revenue class are primarily due to manufacturers; therefore, employment in
this sector is a key variable in capturing the economic activity. The price of electricity is
also included as an expianatory variable in the model because it has an impact on

customer usage.

4, Other Public Authority Sales

The sales for this class are developed using an econometric model. Florida manufacturing
employment and the other public authority sales of the previous year are used as

explanatory variables.

5. Street & Highway Sales and Railroad & Railways Sales

The forecast of Street & Highway sales was developed using a regression model with
FPL's total customers and the street and highway sales of the previous period serving as

inputs.

The forecasts for Railroads & Railways are held constant since there are no plans for

expansion of this economic sector in FPL's service territory.

6. Resales Sales

Resale (Wholesale) customers are composed of municipalities and/or electric
cooperatives. These customers differ from jurisdictional customers in that they are not the
ultimate users of the electricity they buy. Instead, they resell this electricity to their own

customers.
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il.B.

Contract Rate

Currently there are four customers in this class: the Florida Keys Electric Cooperative
(Florida Keys), City Electric System of the Utility Board of the City of Key West, Florida
(City of Key West), Metro-Dade County, and FMPA. Sales to the Florida Keys are
forecasted using a regression model. Forecasted sales to the City of Key West are based
on assumptions regarding their contract demand and expected load factor. Metro-Dade
County sells 60 MW to Florida Power Corporation. Line losses are billed to Metro-Dade
under a wholesale contract. The forecast is calculated based on assumptions about the
magnitude of line losses, the sales monthly capacity factor, and the number of hours in a
particular month. FMPA has contracted for delivery of 75 MW for the period of June 2002
through October 2007.

Total Sales
Sales forecasts by revenue class are summed to produce a total sales forecast. After an
estimate of annual total sales is obtained, an expansion factor is applied to generate a

forecast of annual Net Energy for Load (NEL).

Net Energy for Load

An annual econometric model is developed to produce a Net Energy for Load (NEL)
forecast. The key inputs to the model are: the price of electricity, Heating & Cooling
Degree Days, and Florida Non-Agricufturai Employment. Once an annual NEL forecast is
obtained using the above-mentioned model, the results are then compared for
reasonability to the NEL forecast generated using the total sales forecast. The sales by

class are then adjusted to match the NEL from the annual NEL model.

The monthly NEL forecast is also generated for the entire long-term forecasting period of
2000 - 2019. Historical data is used to develop month-to-annual ratios. The ratios are then

used to produce the monthly NEL forecast.

The forecasted NEL values for 2001 — 2010 are presented in Schedule 3.3 which appears

at the end of this chapter.
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I.C.

System Peak Forecasts

in recent years, the absolute growth in FPL system load has been associated with a larger
customer base, varying weather conditions, continued economic growth, changing patterns
of customer behavior (including an increasing stock of electricity-consuming appliances),
and more efficient heating and cooling appliances. The Peak Forecast models were

developed to capture these behavioral relationships.

The forecasting methodology of Summer, Winter, and monthly system peaks is discussed
below. The forecasted values for Summer and Winter peak loads for the years 2001 -

2010 are presented in Schedules 3.1 and 3.2, as well as in Schedules 7.1 and 7.2.

System Summer Peak

The Summer peak forecast is developed using an econometric model. Key variables used
in the model include: the total number of FPL Summer customers, the price of electricity, a
ratio of Gross Domestic Product (GDP) and Florida Non-Agricultural employment, a
dummy variable, and a weather variable. The dummy variable is included to capture the
structural change in the economy after the oil crisis in 1975. The weather variable is the

product of saturation of air conditioning equipment and maximum Summer temperature.

System Winter Peak

Like the system Summer peak model, this model is also an econometric model. The
Winter peak model is a per customer model which consists of three weather-related
variables: the minimum temperature on the peak day, a weather term which is a product of
heating saturation and minimum Winter day temperature, and Heating Degree Hours for
the prior day as well as for the morning of the Winter peak day. In addition, the model also
has an economic term which Is a ratio of GDP and Florida non-agricultural employment, a
dummy variable used to capture the effects of larger homes, and another dummy variable

designed to provide additional emphasis for the more recent weather data.

Monthly Peak Forecasts
Monthly peaks for the 2000 - 2019 period are forecasted to provide information for the
scheduling of maintenance for power plants and fuel budgeting. The forecasting process is

basically the same as for the monthly NEL forecast:

a. Develop the historical seasonal factor for each month by using ratios of
historical monthly peaks to seasonal peak (Summer = April-October, Winter =

November-March).
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b. Apply the monthly ratios to their respective seasonal peak forecast to derive
the peak forecast by month. This process assumes that the seasonal factors

remain unchanged over the forecasting period.

I1.D The Hourly Load Forecast

Forecasted values for system hourly load for the period 2000 - 2019 are produced using a
System Load Forecasting "shaper” program. This model uses sixteen years of historical
FPL hourly system load data to develop load shapes for weekdays, weekend days, and
holidgays. These daily load shapes are ranked and used with forecasted monthly peaks,
NEL, and calendars in developing an hourly forecast. The model allows caiibration of
hourly values where the peak is maintained or where both the peak and mimimum toad-to-

peak ratio is maintained.
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History and Forecast of Energy Consumption
And Number of Customers by Customer Class

Schedule 2.1

%)) @ 3 (4) () 6) (7 (8) 9)
Rural & Residential Commercial

Average**™* Average KWH Average*** Average KWH

Members per No, of Censumption No of Consumption

Year Population** Househeld GWH Customers Per Cusfomer GWH Customers Per Customer
1991 6.211,996 217 34617 2,863,198 12,090 27,232 343,834 79,200
1992 6.314.005 217 34,198 2,911,807 11,745 26,991 350.269 77.058
1993 6.380.715 214 36,360 2,976,479 12,220 28,508 358,679 79,481
1994 6.516,879 215 38,716 3,037,629 12,745 29,946 366,409 81,729
1995 6,639,165 214 40,556 3,097,192 13,004 30,719 374,005 82,135
1996 6,754,084 214 41,302 3,152,625 13,101 312N 380,860 81,949
1997 6,884,909 215 41,849 3,209,298 13,040 32,942 388,906 84,703
1998 7.014,152 215 45,482 3,266,011 13,926 34,618 396,749 87,255
1999 7.133.361 214 44,187 3,332,422 13,260 35,524 404,942 87,725
2000 7,282,933 213 46,320 3,414,002 13,568 37.001 415,295 89,096
2001 7.406,700 213 46,949 3.471,810 13,523 39,840 426,053 93,508
2002 7,527,519 213 48,497 3,538,346 13,706 41,421 437,810 94,608
2003 7,645,392 212 49,807 3,603,435 13,822 43,654 448 835 97,262
2004 7.760,318 212 50,558 3,666,716 13,788 44 537 459,199 96,989
2005 7,872,296 21 51,302 3.727.940 13,762 45,404 469,038 96,803
2006 7.983,660 21 52,026 3,786,871 13,738 46,220 478,234 96,647
2007 8,095,024 21 52,730 3,843,274 13,720 47,004 487,101 96,498
2008 8,208,083 21 53,425 3,897,570 13,707 47,799 495,697 96,427
2008 8,322,839 21 54,141 3,950,803 13,704 48,619 504,107 96,446
2010 8,437,594 211 54,952 4,003,154 13,727 49,516 512,269 96,660

* Forecasted values for these years reflect the Most Likely economic scenano
“* Population represents only the area served by FPL
=+ Average No of Customers is the annual average of the twelve month values
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1

Year

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

2001
2002
2003
2004
2005

2006
2007
2008
2009
2010

Schedule 2.2
History and Forecast of Energy Consumption

And Number of Customers by Customer Class

(10) (¢R}] (12)
Industrial

Average** Average KWH

No of Consumption

GWH Customers Per Customer
4,090 15,348 266,493
4,054 14,788 274,135
3,889 14,866 261,602
3,845 15,588 246,658
3,883 15,140 256,481
3,792 14,783 256,515
3,894 14,761 263,830
3,851 15,126 261,233
3,948 16,040 246,112
3,768 16,410 229,592
3,953 15,631 252,888
3.987 15,637 255,005
4,016 15,665 256,344
4,047 15,743 257,072
4,084 15,836 257,914
4111 15,901 258,540
4135 15,966 258,995
4,158 16,029 259,397
4175 16,075 259,699
4,199 16,280 257,919

(13

Raillroads

&

Railways
GWH

81
77
79

83
85
81
79
81

80
81
82
83
84

83
g3
84
84
83

* Forecasted values for these years refiect the Most Likely economic scenanc
** Average No.of Customers is the annual average of the twelve month values
*** Total Sales GWH = Col 4+ Col 7+ Col 10 +Col 13 + Col 14 + Col 15

(14)

Street &

Highway
Lighting
GWH

345
353
330
353
358

368
383
373
473
408

406
404
404
405
408

411
414
419
423

(15

Other
Sales to
Public
Authonties
GWH

733
721
665
664
648

577
702
625
465
381

500
523
540
553
563

571
577
582
586
589

(16)

Total**
Sales to
Ultimate
Consumers
GWH

67,098
66,393
69,830
73.608
76,248

77.334
79,855
85,131
84.676
87,959

91,728
94,913
98,503
100,183
101,845

103,421
104,944
106,466
108,028
109,767
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1)

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

2001
2002
2003
2004
2005

2006
2007
2008
2009
2010

And Number of Customers by Customer Ciass

Schedule 2.3
History and Forecast of Energy Consumption

(an

Sales for
Resale
GWH

716

702

958
1,400
1.437

1.353

1.228

1,326
953
970

992
1,215
1434
1,455
1,474

1474
1.407
1,073
1,073
1,073

(18)

Utinity
Use &
Losses
GWH

5,346
6,002
4,988
5,367
6,276

5,984
5770
6.205
5,829
7,059

6,837
7,087
7,369
7.493
7617

7733
7913
8,360
8,476
8,607

(19)

Net™
Energy
For Load
GWH

73.160
73,097
75,776
80,376
83,961

84671
86,853
92,662
91.458
95,989

99,557

103,215
107,306
109,131
110936

112,628
114,264
115,899
117,577
119,447

{20)

Average **
No of
Other

Customers

4,076
4374
3,086
2560
2,460

2,480
2,520
2,584
2,605
2,694

2,604
2,601
2.598
2.595
2592

2,589
2,586
2,583
2,580
2,577

* Forecasted values for these years reflect the Most Likely economic scenano
** Average Number of Customers is the annual average of the twelve month values
*** Net Energy for Load GWH = Col. 16 + Col 17 + Col 18

+* Average No of Customers Total = Col 5+ Cot 8 + Col 11+ Col. 20

(21)

Total Average*™**
Number of
Customers

3.226.455
3.281,238
3.352,110
3422187
3,488,796

3,550,748
3,615,485
3,680,470
3,756,009
3,848,401

3,916,098
3,994,394
4,070,533
4,144,253
4,215,407

4,283,585
4,348,927
4,411,879
4,473 566
4,534,280

Florida Power & Light Company

33



Schedule 3.1

History and Forecast of Summer Peak Demand: Base Case

&) (2) (3) (4) (5) (6) (] (8) 9 (10)
Res Load Residential C/l Load ci Net Firm
Year Total Wholesale Retall interruplible Management Conservation Management Conservation Demand
1991 14,123 281 13,842 [ 160 129 177 38 13,786
1992 14,661 223 14,438 0 234 151 248 51 14,179
1993 15,266 397 14,869 0 311 182 320 79 14,635
1994 15,179 409 14,770 0 392 220 354 125 14,433
1995 16,172 435 15,737 0 466 259 391 183 15,315
1996 16,064 364 15,700 0 531 339 414 296 15,119
1997 16,613 380 16,233 0 615 440 432 341 15,566
1998 17,897 426 17,471 0 656 480 441 359 16,800
1999 17,615 169 17,446 0 722 565 450 397 16,443
2000 17,808 161 17,647 0 767 626 456 432 16,585
2001 18,150 148 18,003 0 784 87 480 55 16,744
2002 18,801 225 18,576 0 793 128 490 74 17,316
2003 19,507 227 19,280 0 799 169 499 93 17,847
2004 19,964 229 18,735 0 805 21 510 113 18,325
2005 20,433 231 20,201 0 811 254 519 134 18,715
2006 20,918 231 20,687 0 817 298 527 154 19,122
2007 21,392 231 21,160 ] 822 343 535 174 19,518
2008 21,788 156 21,632 0 827 389 543 193 19,836
2009 22,220 156 22,063 [} 831 436 549 212 20,192
2010 22,722 156 22,565 0 832 451 550 219 20,670

Historical Values (1991 - 2000):

Cols (2) - (4) are actual values for historical summer peaks As such, they incorporate the effects of conservation (Cols. (789)), and MAY

incorporate the effects of load control IF load control was operated on these peak days Therefore, Col. (2) represents the actuat Net Firm Demand
Cols (5) - (9) represent actual DSM capabilities starting from January 1988
Note that the values for FPL's former Interruptible Rate are incorporated into Co! (8), which also includes CILC and GS-LC
Col (10) represents a HYPOTHETICAL "Net Firm Demand"” if the load control values had definitely been exercised on the peak Col (10} 1s
denved by the formula Col (10) =Col. (2) - Col.(6} - Col (8)

Projected Values (2001 - 2010):

Cols (2) - (4) represent FPL's forecasted peak w/o incremental conservation or cumulative load control  The effects of conservation implemented
prior to 2000 are incorporated into the forecast
Cols (5) - (9) represent all incremental conservation and cumulative load control These values are projected August values and are based
on projections with a 1/2000 starting point.
Col (10) represents a ‘Net Firm Demand" which accounts for all of the incremental conservation and assumes all of the load control 1s implemented

on the peak Col (10) I1s derived by using the formula Col (10} =Col (2) - Col (5) - Cal (6) - Col (7) - Col (8) - Col (9)

Florida Power & Light Company

34



Schedule 3.2
History and Forecast of Winter Peak Demand:Base Case

(1} (2) (3) 4) (5) (6) (n (8) (9 (10)
Firm Res Load Residential C/l Load ci Net Firm
Year Total Wholesale Retail Interruptible  Management Conservaton Management Conservation Demand
1991/92 13,319 105 13,214 0 174 170 193 38 12,952
1992/93 12,964 102 12,862 0 242 195 275 48 12,447
1983/94 12,594 278 12,316 0 317 231 342 67 11,935
1994/85 16,563 635 15,928 0 393 265 360 93 15,810
1955/96 18,096 698 17,398 0 459 310 406 143 17,231
1996/97 16,490 626 15,864 0 731 368 418 154 15,341
1997/98 13,060 239 12,821 0 823 403 429 168 11,807
1998/99 16,802 149 16,653 0 1,218 438 417 182 15,167
1999/00 17,057 142 16,915 0 1,296 469 441 193 15,320
2000/01 18,219 150 18,069 0 972 493 448 201 16,799
2001/02 19,333 130 19,203 0 1,403 81 459 26 17,364
2002/03 20,122 206 19,915 o] 1,414 107 465 33 18,103
2003/04 20,555 208 20,347 0 1,425 132 471 41 18,486
2004/05 20,986 210 20,776 0 1,436 156 477 50 18,867
2005/06 21,413 210 21,203 0 1,446 181 483 59 19,244
2006/07 21,841 210 21,631 0 1,455 205 487 68 19,626
2007/08 22,186 135 22,051 0 1,464 228 492 77 19,925
2008/09 22,586 135 22,451 0 1,473 251 497 86 20,279
2009/10 22,978 135 22,843 0 1,480 272 500 93 20,633

Historical Values (1991/92 - 2000/01):

Cols. {2) - (4) are actual values for histoncal winter peaks As such, they incorporate the effects of conservation (Cols {7&9)), and MAY

incorporate the effects of load control IF load control was operated on these peak days Therefore, Col. (2) represents the actual Net Firm Demand

Cols. (5) - (9) represent actual DSM capabilfies starting from January 1988
Note that the values for FPL's former Interruptible Rate are incorporated into Col (8), which also includes CILC and GS - LC
Col (10) represents a HYPOTHETICAL “Net Firm Demand" if the load control values had definitely been exercised on the peak Col (10) is
denved by the formula Col (10} = Col (2) - Col.{6) - Col.{8)

Projected Values (2001/02-2009/10):

Cols. (2) - (4) represent FPL's forecasted peak w/o incremental conservation or cumulative load control  The effects of conservation implemented

prior {0 1997 are incorporated into the forecast
Cols. (5) - (9) represent all incremental conservation and cumulative load control These values in are projected August values and are based
on projections with a 1/2000 starting point

Col (10) represents a 'Net Firm Demand" which accounts for al! of the incremental conservation and assumes all of the load control 1s iImplemented

on the peak. Col (10) s derived by using the formula Col (10) = Col (2) - Col.(5) - Col {6) - Col (7) - Col (8) - Col (9)

Col. (10) represents a 'Net Firm Demand" which accounts for all of the incremental conservation and assumes all of the load contrel 1s implemented

on the peak. Col (10)1s denved by using the formula Col (10) = Col (2) - Col (5) - Col.{6) - Col (7) - Col (8} - Ccl (9)
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Schedule 3.3
History and Forecast of Annual Net Energy for Load - GWH: Base Case

Q)] @ (3) 4) (5) (6) ] (8) 9

Residentiat ci Utility Use Net Energy Load
Year Total Conservation Conservation Retail Wholesale & Losses For Load Factor(%)
1991 73,743 397 186 73,027 716 5,346 73,160 59 1%
1992 73,778 460 221 73,076 702 6,002 73,097 56 9%
1993 76,632 553 303 75,674 958 4,988 75,776 56.7%
1994 81,493 661 456 80,093 1,400 5,367 80,376 60.4%
1995 85,415 777 677 83,978 1,437 6,276 83,961 59 3%
1996 86,708 971 1,039 85,355 1,353 5,984 84,698 60 2%
1997 89,240 1,213 1,174 88,012 1,228 5,770 86,853 59 7%
1998 95,316 1,374 1,279 93,990 1,326 6,205 §2,663 63.0%
1999 94,361 1,942 1,362 93,408 953 5,829 91,458 63.5%
2000 99,094 1,674 1,431 98,123 970 7.059 95,988 66 1%
2001 99,557 56 15 98,565 992 6,837 99,486 67.8%
2002 103,215 152 46 102,000 1.215 7,087 103,017 67.9%
2003 107,306 250 77 105,872 1,434 7,369 106,979 68 0%
2004 109,131 349 110 107,676 1,455 7,493 108,672 67 7%
2005 110,936 450 145 109,462 1,474 7,617 110,341 67 3%
20086 112,628 554 180 111,165 1,474 7,733 111,894 66.8%
2007 114,264 659 213 112,857 1,407 7,913 113,392 66.3%
2008 115,899 765 245 114,826 1,073 8,360 114,889 66 1%
2009 117,577 874 276 116,504 1,073 8,476 116,427 65 8%
2010 119,447 919 291 118,374 1,073 8,607 118,237 65 3%

Historical Values (1991 - 2000):

Col (2) represents denved "Total Net Energy For Load w/o DSM" The values are calculated using the formula: Col.(2) = Col.(8) + Col (3) + Col (4)
Cols. (3) & (4) are DSM values starting in January, 1988 through 1997 which contributed to the values in Cols (5) - (9)

Cols (5) & (6} are a breakdown of Net Energy For Load in Col (2) into Retail and Whelesale

Col. {9) 1s calculated using Col (8) from this page and Col (2), "Total", from Schedule 3 1

Projected Values (2001 - 2010):

Col. (2) represents Net Energy for Load wic DSM values.

Cols {(3) - (4) are forecasted vatues of the reducticn on sales from incremental conservation

Cols (5) & (6) are a breakdown of Net Energy For Load in Col (2) , into Wholesale and Retail

Col. (10) represents a ‘Net Firm Demand" which accounts for all of the incremental conservation and assumes all of the load control
15 implemented the values for Col. (8) above and the values for Col. (10} on Schedule 3 1
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Schedule 4
Previous Year Actual and Two-Year Forecast of Retail Peak Demand and Net Energy for Load by Month

4)

(%)

Total

Peak Demand NEL
MW GWH
17,057 6,947
12,755 6,377
13,411 7,099
14,959 7.424
16,856 8,287
16,979 9,336
17,778 9,216
17,808 9,743
17,701 9,694
16,920 7,712
13,804 7,184
14,858 6,971
95,989

O]

€]

2001 *
FORECAST

Total
Peak Demand NEL
MW GWH
18,840 7.427
16,776 6,783
14,529 7,282
14,120 7.494
15,487 8,036
17,099 9,351
17,749 9,675
18,150 10,168
17,625 9,861
16,358 8,430
15,257 7,646
15,593 7,402
99,557

2002
FORECAST
Total
Peak Demand NEL
MW GWH
19,333 7,700
17,259 7,033
14,948 7,550
14,626 7,769
16,042 8,332
17,712 9,695
18,386 10,031
18,801 10,542
18,257 10,223
16,944 8,739
15,696 7,927
16,042 7.674
103,215
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CHAPTER Il

Projection of Incremental Resource Additions
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. Projection of Incremental Resource Additions

IlLA FPL’s Resource Planning:

FPL developed an integrated resource planning (IRP) process in the early 1990’s and has
since utilized the process to determine when new resources are needed, what the
magnitude of the needed resources are, and what type of resources should be added. The
timing and type of potential new power plants, the primary subjects of this document, are
determined as part of the IRP process work. This section discusses how FPL applied this

process in its 2000 planning work.

Four Fundamental Steps of FPL’s Resource Planning:
There are 4 fundamental "steps” to FPL's resource planning These steps can be
described as follows:

Step 1: Determine the magnitude and timing of FPL's new resource needs,

Step 2: ldentify which resource options and resource plans can meet the
determined magnitude and timing of FPL's resource needs (1.e., identify

competing options and resource plans;

Step 3: Determine the economics for the total utility system with each of the

competing options and resource plans; and,

Step 4: Select a resource plan and commit, as needed, to near-term options.

Figure Ill.A.1 graphically outlines the 4 steps.
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Step 1:

Determine the Magnitude and Timing of FPL’s New Resource Needs:

The first of these four resource planning steps — determining the magnitude and
timing of FPL's resource needs — is essentially a determinaticn of how many
megawatts (MW) of load reduction, new capacity, or a combination of both load
reduction and new capacity options are needed. Also determined in this step is
when the MW are needed to meet FPL's planning critenia. This step is often

referred to as a reliability analysis for the utility system.

Step 1 starts with an updated load forecast. Several databases are also updated
in this first fundamental step, not only with the new information regarding
forecasted loads, but also with other information which is used in many of the
fundamental steps in resource planning. Examples of this new information include:
delivered fuel price projections, current financial and economic assumptions, and
power plant capability and reliability assumptions. Four assumptions made by FPL
during its 2000 IRP work involved near-term construction capacity additions, near-
term firm capacity purchase additions, conversion of some of the near-term
construction capacity additions from combustion turbine (CT) units to combined

cycle (CC) units, and long-term DSM implementation.

The first of these assumptions included FPL's announced plans to add near-term
capacity through various construction projects. These construction projects include
the repowering of several existing units and the addition of several new CT's. FPL
committed in 1998 to repower both existing steam units at its Fort Myers plant site
and two of the three existing steam units at its Sanford plant site. These two
repowering efforts will add significant capacity to FPL's system and will greatly
increase the efficiency of the capacity at those two sites. The repowered Fort
Myers capacity is scheduled to come in-service by the Summer, 2002. CT's, which
are components of the repowering effort, began coming in-service at Fort Myers in
late 2000 and through their initial operation in a stand-alone mode have already
increased FPL's system capacity. A somewnhat different schedule is planned for
the two Sanford units which will be repowered. Both of these units will be
repowered without the combustion turbine components coming in-service during
the process. Sanford Unit No. 5 will come out-of-service in the Fall, 2001, and
return fully repowered by Summer, 2002. Sanford Unit No. 4 will come out-of-
service in the Spring, 2002, and return fully repowered at the end of 2002. As a

result of this commitment, FPL assumed that these capacity additions resulting
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from the Fort Myers and Sanford repowerings were a “given” in its 2000 resource
planning work.

Another part of FPL's construction capacity addition assumption was its previously
announced (in last year's Site Plan) decision to add four new CT's in the 2001
through 2003 time frame. The first two CT’s are scheduled to be in-service at
FPL’s existing Martin site in 2001. The second pair of CT's is scheduled to be in-
service In 2003 and will be placed at FPL's existing Fort Myers site. FPL's 2000
resource planning work assumed that these new CT construction capacity

additions would also be a “given”.

The second of the four assumptions made during the 2000 planning work was that
the two CT's at Martin, and the two CT's at Fort Myers, would later be converted
into one CC unit at each site. The resulting 2 - CT's — to — 1 - CC conversions at
both Martin and Fort Myers are scheduled to be completed by mid-2005. These
conversions were also assumed to be a “given” in FPL's 2000 resource planning

work.

The third of these assumptions involved a decision which was made during FPL's
2000 resource planning work to secure an amount of capacity for the next few
years through firm capacity, short-term purchases. These firm capacity purchases
will be from a combination of utility and non-utility generators. These capacity
purchases were not all finalized at the time of printing this document®, but
negotiations were sufficiently far along so that FPL projects that the purchases will
total approximately 975 MW (Summer) and 1,075 MW (Winter) and will begin in
mid-2001 and run to mid-2005. This purchase amount is also assumed as a

“given” in FPL’s 2000 resource planning work.

The fourth of these assumptions involved DSM. Since 1994, FPL’s resource
planning work has used the DSM MW called for in FPL's approved DSM goals as
a “given” in its analyses. This was again the case in FPL's 2000 planning work as
its recently approved new DSM goals through the year 2009 were taken as a

given.

3 Once all of the purchase negotiations are finalized, FPL will inform the Fiorida Public Service Commission of the details of the
purchases including names of selling entities, sizes of purchases, lengths of purchases, etc.
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The first place in which these assumptions and much of the other updated
information and assumptions are used is the first fundamentai step: the
determination of the magnitude and the timing of FPL's resource needs. This
determination is accomplished by system reliability analyses which are typically
based on a dual planning criteria of a minimum peak period reserve margin of 15%
(FPL applies this to both Summer and Winter peaks) and a maximum loss-of-load
probability (LOLP) of 0.1 days/year criteria. Both of these criteria are commonly
used throughout the utility industry. FPL also used a “third” reliability criterion in its
2000 planning work: a minimum 20% Summer and Winter reserve margin which
was applied in the analysis starting in mid-2004 due to a joint settlement reached
among FPL, FPC, TECO, and the FPSC in the FPSC’s Docket No. 981890-EU.

Historically, two types of methodologies, deterministic and probabilistic, have been
employed in system reliability analyses. The calculation of excess firm capacity at
the annual system peaks (reserve margin) is the most common method and this
relatively simple calculation can be performed on a spreadsheet. [t provides an
indication of how well a generating system can meet its native load during peak
periods. However, deterministic methods do not take into account probabilistic-
related elements such as: unit reliability; unit numbers and sizes (i.e., two 50 MW
units which can be counted on to run 90% of the time are more valuable in regard
to utility system reliability than is one 100 MW unit which can also be counted on to

run 90% of the time); and the value of being part of an interconnected system.

Therefore, probabllistic methodologies have been used to provide additional
information on the reliability of a generating system. There are a number of
probabilistic methods that are being used to perform system reliability analyses.
Of these, the most widely used is loss-of-load probability or LOLP. Simply stated,
LOLP is an index of how well a generating system may be able to meet its demand
(i.e., a measure of how often load may exceed available resources). In contrast to
reserve margin, the calculation of LOLP looks at the daily peak demands for each
year, while taking into consideration such probabilistic events as the unavailability

of individual generators due to scheduled maintenance or forced outages.

LOLP is expressed In units of “number of times per year" that the system demand
could not be served. The standard for LOLP accepted throughout the industry is a
maximum of 0.1 day per year. This analysis requires a more complicated

calculation methodology than does reserve margin analysis.
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Step 2:

Step 3:

The end result of the first fundamental step of resource planning is a projection of
how many MW are needed to maintain system reliability and of when the MW are
needed. This information is used in the second fundamental step: identifying
resource options and resource plans which can meet the determined magnitude

and timing of FPL'’s resource needs.

Identify Resource Options and Plans Which Can Meet the Determined
Magnitude and Timing of FPL’s Resource Needs:

The initial activities associated with this second fundamental step of resource
planning generally proceed concurrently with the activities associated with Step 1.
During Step 2, feasibility analyses of new capacity options are carried out to
determine which new capacity options appear to be the most competitive on FPL's
system. These analyses aiso establish capacity size (MW) values, projected

construction / permitting schedules, and operating parameters and costs.

The individual new capacity options are then “packaged” into different resource
plans which are designed to meet the system reliability criteria. In other words,
resource plans are created by combining individual resource options so that the
timing and magnitude of FPL's new resource needs are met. The creation of these
competing resource pians is typically carried out using dynamic programming

techniques.

Therefore, at the conclusion of the second fundamental resource pianning step in
2000, a number of different combinations of new resource options (i.e., resource
plans) of a magnitude and timing necessary to meet FPL’s resource needs were

identified. These resource plans were then compared on an economic basis.

Determining the Total System Economics:

At the completion of fundamental Steps 1 & 2, the most viable new resource
options have been identified, and these resource options have been combined into
a number of resource plans which meet the magnitude and timing of FPL’s
resource needs. The stage is set for comparing the system economics of these
resource plans. FPL combines the resource options into resource plans using the
EGEAS (Electric Generation Expansion Analysis System) computer model from

the Electric Power Research Institute (EPRI) and Stone & Webster Management
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Step 4:

H.B

Consultants, Inc. The EGEAS model is alsc used to perform the economic

analyses of the resource plans.

The economic analyses of the competing resource plans focus on total system
economics. The standard basis for comparing the economics of the competing
resource plans is the competing resource plans’ impact on FPL’s electricity rate
levels with the intent of minimizing FPL'’s levelized system average rate (i.e. a Rate
Impact Measure or RIM methodology). However, in cases such as existed for
FPL's 2000 planning work in which the DSM contributton was taken as a “given”
and the only competing options were new generating units, comparisons of
competing resource plans' impacts on electricity rates and on system revenue
requirements are equivalent. Consequently, for FPL's 2000 resource planning
work, the competing options and plans were evaluated on a present value system

revenue requirement basis.

At the conclusion of the analyses carried out in Step 3, a determination of FPL's

preferred resource plan was made.

Finalizing FPL’s 2000 Resource Plan

The results of the previous three fundamental steps’ activities were evaluated by
FPL management and a decision was made as to what FPL's 2000 resource plan

would be. This plan is presented in the following section.

Incremental Resource Additions

FPL's projected incremental generation capacity additions/changes for 2001 through 2010
are depicted in Table 111.B.1. (The planned DSM additions are shown separately in Table
lI.C.1.) These capacity additions/changes will result from a variety of actions including:
changes to existing units (which are typically achieved as a result of plant component
replacements during major overhauls), changes in the amounts of purchased power being
delivered under existing contracts as per the contract schedules or by entering into new
purchase contracts, repowering of existing units, projected construction of new units, and

conversion of CT's into CC's.

As shown in Table IIl.B.1, the bulk of the capacity additions are made up of the following
items: the repowering of both existing steam units at FPL’s Fort Myers site by Summer,
2002; a similar repowering of FPL's Sanford Unit Nos. 5 and 4 by the Summer, 2002, and
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the end of 2002, respectively; the construction of four new CT's during the 2001 through
2003 time period followed by their conversion into two CC’s in 2005; new firm capacity,
short-term purchases in the mid-2001 to mid-2005 time frame; and the construction of eight
additional CC units in the 2005 through 2010 time frame.*

The increase in the number of CC units which are projected fo be built in FPL's 2001 Site
Plan, compared to the number of CC units shown in previous Site Plans, is due to three
factors. Two of these factors are a higher load forecast and the change from a 15% to a

20% reserve margin criterion.

The third factor is that this year's Site Plan must show for the first time plans for the year
2010. Approximately 930 MW of firm capacity purchases from the Southern Company are
scheduled to end in 2010. The end of these purchases requires FPL to replace this
capacity, as well as to meet projected load growth for 2010, in a way which meets a
minimum 20% reserve margin requirement. While FPL has not yet determined whether it
would extend or replace these purchases, or build new capacity to meet its needs, for
purposes of this Site Plan it was assumed that the 2010 needs would be met through the
addition of unsited CC units. (Note that this is an assumption; FPL may look to extend the

purchases or replace them. This decision is not needed for at least several years.)

* FPL's current planning studies have identified new combined cycle units as the generally preferred option to meet future load
growth. However, repowering of existing FPL sites remains an alternative to new construction, and FPL will continue to examine this

option.

Florida Power & Light Company 48



Projected Capacity Changes for FPL "

Net Capacity Changes (MW)

Winter ? Summer ?
2001  Changes to existing plants 8 (56)
Fort Myers Repowering:Initial Phase ! 543 894
Combustion Turbines (2) at Martin © 298
New purchases © - 196
2002  Fort Myers Repowering:Second Phase (1) 35
Combustion Turbines (2) at Martin 362 -
Sanford Repowering # 5: Initial Phase (394)
Sanford Repowering # 5: Second Phase "’ - 567
Sanford Repowering # 4: Initial Phase "’ (390)
New purchases © 50 779
Changes to existing QF's - 9)
2003  Fort Myers Repowering-Second Phase 531 -
Sanford Repowering # 5: Second Phase 1065
Sanford Repowering # 4: Second Phase 671 957
Combustion Turbines (2) Fort Myers © 298
Changes to existing QF's (9)
New purchases 1025
2004 Combustion Turbines (2) Fort Myers 362 -
2005 Changes to existing QF's (10) (10)
New purchases (50) (975)
Martin Combined Cycle No. 5 547
Conversion of MR CT's to CC - 249
Conversion of FM CT's to CC --- 249
Midway Combined Cycle ¥ 547
2006 Changes to existing QF's (133) {133)
New purchases (1025) ---
Martin Combined Cycle No. 5’ 596 -
Conversion of MR CT's to CC 234 -
Conversion of FM CT's to CC 234 -
Midway Combined Cycle © 596
Martin Combined Cycle No. 6 547
2007 Martin Combined Cycle No. 6 ¢ 596
Unsited Combined Cycle #1 © 547
2008  Unsited Combined Cycle #1 © 596
2009 Unsited Combined Cycle #2 547
Changes to existing QF's (51) (51)
2010 Changes to existing purchases ' (975)
Unsited Combined Cycle #2 596
Unsited Combined Cycle #3 547
Unsited Combined Cycle #4 © 547
Unsited Combined Cycle #5 © 547
TOTALS = 6,392 6,299
Table lIL.B.1
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Projected Capacity Changes for FPL

Note:
(1) Additional information about these capacity changes and resulting reserve margins is found in

Chapter Il of this document.
(2) Winter values are values for January of year shown.
{3) Summer values are values for August of year shown.

{4) The initial phase of the Fort Myers repowering project consists of the introduction of operational
combustion turbines followed by taking existing steam units out-of-service. The second phase
of repowering consists of completing the integration of the combustion turbines, heat
recovery steam generators, and steam turbines.

(5) The two CT's at Martin are scheduled to be in-service in the Summer of 2001. Therefore, the CT's
are included in the 2001 Summer reserve margin calcutation and are included in the 2002 - on
reserve margin calculations for Summer and Winter.

(6) These are firm capacity, short - term purchases. See Section |I.D and Ill.A. for more details.

(7) The initial phase of the Sanford repowering project consists solely of taking existing steam units
out-of-service; combustion turbine operation is not introduced at this time. The second phase of the
repowering consists of integrating the combustion turbines, heat recovery steam generators, and

steam turbines.

(8) The two CT's at Fort Myers are scheduled to be in-service in the Spring of 2003. Therefore, the CT's
are included in the 2003 Summer reserve margin calculation and are included in the 2004 - on
reserve margin calculations for Summer and Winter.

(9) All combined cycle units are scheduled to be in-service in June of the year shown. Consequently,
they are included in the Summer reserve margin calculation for the in-service year and in both
the Summer and Winter reserve margin calculations for subsequent years.

10) FPL will be determining at a later date whether to extend or replace these UPS purchases from
Southern Company. However, for purposes of this Site Plan, FPL has assumed that the 2010
needs would be met through the addition of unsited combined cyles.
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H.C Demand Side Management (DSM)

1.

FPL’s Current DSM Programs

FPL’s currently approved DSM programs are summarized as follows.

Residential Conservation Service: This is an energy audit program which is
designed to assist residential customers in understanding how to make their
homes more energy-efficient through the installation of conservation

measures/practices.

Residential Building Envelope: This program is designed to encourage the
installation of energy-efficient ceiling insulation in residential dwellings that utilize

whole-house electric air-conditioning.

Duct System Testing and Repair: This program is designed to encourage
demand and energy conservation through the identification of air leaks in whole-
house air conditioning duct systems and by the repair of those leaks by qualified

contractors.

Residential Air Conditioning: This is a program which is designed to
encourage customers to purchase higher efficiency central cooling and heating

equipment.

Residential Load Management (On Call): This program offers load control of
major appliances/household equipment to residential customers in exchange for

monthly electric bill credits.

New Construction (BuildSmart): This program encourages the design and
construction of energy-efficient homes that cost-effectively reduce coincident peak

demand and energy consumption.

Business Energy Evaluation: This program encourages energy efficiency in
both new and existing commercial and industrial facilities by identifying DSM

opportunities and providing recommendations to the customer.
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Commercial/industrial Heating, Ventilating, and Air Conditioning: This
program is designed to encourage the use of high-efficiency heating, ventilating,

and air conditioning (HVAC) systems in commercial/industrial facilities.

Commercial/lndustrial Efficient Lighting: This program encourages the

installation of energy-efficient lighting measures in commercial/industrial faciities.

Business Custom Incentive: This program encourages commercial/industrial
customers to implement unique energy conservation measures or projects not

covered by other FPL programs.

Commercial/lndustrial Load Control: This program is designed to reduce
peak demand by controlling customer loads of 200 kW or greater during periods of
extreme demand or capacity shortages in exchange for monthly electric bill credits.

(This program is closed to new participants in 2000).

Commercial/lndustrial Demand Reduction: This program (which starts in
2001) is similar to the Commercial/lndustrial Load Control mentioned above by
continuing the objective to reduce peak demand by controlling customer loads of
200 kW or greater during periods of extreme demand or capacity shortages in

exchange for monthly electric bill credits.

Commercial/industrial Building Envelope: This program encourages the
installation of energy-efficient building envelope measures such as window

treatments and roof/ceiling insulation for commercial/industrial facilities.

Business On Call: This program offers load contro! of central air conditioning
units to both small, non-demand-billed and medium, demand - billed

commercial/industrial customers in exchange for monthly electric bill credits.

2. Research and Development

FPL's DSM Pian continues to support research and development activities. Historically,
FPL has performed extensive DSM research and development. FPL will continue such
activities not only through its Conservation Research and Development program, but also
through individual research projects. These efforts will examine a wide variety of
technologies which build on prior FPL research where applicable and will expand the

research to new and promising technologies as they emerge.
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Conservation Research and Development Program

FPL's Conservation Research and Development Program is designed to evaluate
emerging conservation technologies to determine which are worthy of pursuing for
program development and approval. FPL has researched a wide variety of
technologies and from that research has been able to develop new programs such
as Residential New Construction, Commercial/lndustrial Building Envelope, and

Business On Call.

Cool Communities Research Project

Cool Communities is a concept developed by American Forests to demonstrate
the extent to which strategic tree planting and surface color lightening can cool
ambient air temperature and impact energy consumption. This research project is
designed to evaluate emerging conservation technologies and practices
associated with residential structures to determine which are worthy of pursuing for
program development and approval. The project, which consists of data gathering,
statistical regression analysis, and economic evaluation, will quantify savings from

lightened roof color and tree shading of homes.

Commercial/Industrial New Construction Research Project

The objective of this project is to identify cost-effective opportunities in the
commercial/industrial new construction market. If cost-effective opportunities are
identified, the results of this effort may be used to design a new construction
program (and other market intervention strategies) with the ultimate goal being to
reduce building demand and energy use beyond that required by the Florida

Energy Efficiency Code.

L.ow Income Weatherization Retrofit Project

This R&D project is investigating cost-effective methods of increasing the energy
efficiency of FPL's low - income customers. The research project addresses the
needs of low - income housing retrofits by providing monetary incentives to various
housing authorities including weatherization agency providers, (WAPS), and non-
weatherization agency providers (non-WAPS). These incentives are used by the
housing authorities to leverage their funds to increase the overall energy efficiency
of the homes they are retrofitting. FPL either conducts a home energy survey,

trains housing authority employees to perform FPL home energy surveys, accept
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the National Energy AudiT (NEAT) (as supplemented to capture water heating
recommendations not included in the NEAT audit), or approves simitar FPL -
approved audits conducted by weatherization providers to determine the need for
energy efficient retrofit measures for each home. FPL has designed the project so

as to minimize extra work for the retrofit housing authorities.

Photovoltaic Research, Development and Education Project

Photovoltaic (PV) roof-tile systems are a relatively new technology which directly
replaces existing roofing materials such as shingles and standing-rib roofing with
PV materials. These PV materials have the same water - proofing characteristics
as conventional roofing materials. This project is consistent with the Federal
Government's Million Solar Roofs initiative. However, based on FPL's research to -
date, a primary hurdle to the physical installation of PV systems, whether roofing
materials or flat plate collectors, is the lack of awareness, understanding, and
acceptance by local building officials. For the most part, these officials are unclear
about how these systems work and how to address these systems as part of the
building, permitting, and inspection process. This creates barriers toward the use

of this technology.

Green Energy Project

FPL has recently finished an R&D project addressing customer acceptance of
green energy where donations were used as the funding mechanism for the
purchase and installation of utility grid connected PV systems. This project raised
in excess of $89,500 and a 10.1 kW {(dc) PV system has been constructed at
FPL's Martin power plant site.

FPL is now investigating potential custemer acceptance of green pricing rates in its
Green Energy Project. Under this project, FPL will purchase electric energy
generated from new renewable resources including solar-powered technologies,
biomass energy, landfill methane, wind energy, low impact hydroelectric energy,
and/or other renewable resources. Participating customers will be charged higher

“green” electric rates for utilizing electric energy derived from these sources.

Real-Time Pricing

Although not part of FPL's approved DSM Plan, FPL continues to research new

conservation/efficiency options such as Real-Time Pricing. This option is an
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n.D

experimental service offering for large C/I customers designed to evaluate
customer load response to hourly, marginal cost-based energy prices provided on

a day-ahead basis.

FPL's DSM MW Goals

FPL's DSM implementation plan 1s designed to meet currently approved DSM Goals for
2000 — 2009 The combined total residential and commerc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>