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I. EXECUTIVE SUMMARY 

A. Introduction 

Florida Power Corporation (FPC) has determined the need to construct a 
230 kV transmission line from the DeBary Generating Site to interconnect with the 
bulk transmission grid at the Winter Springs Substation (the "DeBary-Winter Springs 
Line" or the "Project"). This line is needed to maintain and improve the reliability 
of FPC's 230 kV bulk transmission system in the Greater Orlando Area and to give 
FPC the ability to reliably disperse power if additional combustion turbine capacity 
is constructed at the DeBary Generating Site on short notice. 

This document supports FPC's petition requesting the Commission to 
determine the need for the Project pursuant to the Transmission Line Siting Act 
(TI.SA). 

B. Project Description 

The DeBary-Winter Springs 230 kV transm1ss1on line will eXlend south 
approximately 18 to 22 miles from the DeBary Generating Site in Volusia County to 

the existing Winter Springs Substation in Seminole County. A map showing the 
starting and ending points of the DeBary-Winter Springs line is shown on page 2. 
Corridor selection is still underway, and the final routing will be determined as part 
of the environmental proceedings under the TLSA. 

The Project is needed by December, 1995 to maintain the reliability of FPC's 
bulk transmission system and to accommodate the addition of combustion turhine 
capacity at the DeBary Generating Site. The cost of the Project is estimated at 
approximately $12 million to S16 million, depending on the final routing and length 
of the line. 

C. Need for the Project 

FPC has an obligation to provide adequate and reliable power to its customers 
in a cost-effective manner. The DeBary-Winter Springs line is needed to help meet 
this obligation. Specifically, the Project meets the following needs of the FPC system: 

Need for Area Transmission Reliability 

1. The DeBary-Winter Springs line is needed by December, 1995 to 
maintain single contingency reliability. Without the Project, the loss of the Sanford
North Longwood 230 kV line will cause the Sanford-Sylvan-North Longwood 230 kV 
line to exceed its emergency rating and could result in loss of customer load. 

-1-
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2. By December, 1997, the DeBary-Winter Springs line is needed to 
maintain single contingency reliability for an additional contingency. By that date, 
without the Project, the loss of the North Longwood-Winter Springs 230 kV line 
would cause the Rio Pinar-Stanton 230 kV line to reach its emergency rating and 
could result in loss of customer load. 

3. The Project will improve the reliability of service to the Greater 
Orlando Area load center by significantly reducing the amount by which the 230 kV 
transmission system overloads in the event of an outage on the double circuit segment 
of the Sanford-North Longwood and Sanford-Altamonte lines. This improvement 
reduces the risk of a cascading failure that could cause a widespread blackout of the 
Greater Orlando Area. 

4. The Project will improve the power transfer capability on FPC's system 
by providing an additional transmission path from the electrical sources at DeBary 
and at FPL's Sanford Plant in the North to the Greater Orlando Area load center 
in the South. 

5. The Project will provide an additional 230 kV source to the Winter 
Springs Substation that will support future extension of the 230 kV system, which will 
provide additional support for the 69 kV transmission system as load continues to 
grow in the eastern portion of FPC's service territory. 

Strategic Need to Support Generation Planning Flexibility 

FPC has 300 MW (nominal) of combustion turbine (Cf) capacity at the 
DeBary Generating Site and engineering and equipment procurement is underway 
for an additional 340 MW of Cfs with a planned in-service date of October. 1992. 
When these new units are in service, the 230 kV transmission system from the plant 
will be fully utilized and the site will become transmission-limited. This means that 
the addition of more capacity at the site without any new transmission would result 
in the violation of single contingency transmission reliability criteria. 

The addition of the DeBary-Winter Springs line would enable FPC to reliably 
disperse the power from an additional 450 MW of Cfs at the DeBary site, above the 
640 MW that will be at the site at the end of 1992. 

FPC's current generation plans do not call for additional Cfs at DeBary 
beyond the 340 MW being installed in 1992. However, power supply planning is an 
inherently uncertain process. There are a number of contingency situations that 
could require FPC to construct additional Cfs at the DeBary site on short notice, 
such as: (i) inability to use the Intercession City site for 340 MW of Cfs needed by 
December, 1993; (ii) an unexpected delay in the third 500 kV interconnectio n with 
Georgia; (ill) unexpected changes in load growth in FPC's service area; and/or (iv) 
unexpected changes in the timely availability of planned generating capacity from 
qualifying facilities (QFs). 
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The licensing and construction lead time for 230 k V transmission lines subject 
to the TLSA is approximately 4 to 5 years, while the lead time for Cfs is only about 
2 years. Thus the licensing of transmission becomes the critical path item when FPC 
needs to add generating capacity on short notice. By overcoming the DeBary site's 
transmission limitations, the Project will give FPC a site capable of supporting 
additional Cfs. This will provide FPC with the strategic flexibility to respond on 
short notice to a variety of generation or siting contingencies. 

E. Alternatives 

FPC examined a number of alternatives that would address the technical need 
to maintain transmission reliability by protecting against the various contingency 
situations and that would overcome the DeBary site's transmission limitation. The 
only single-line alternative that would solve all of these problems is a longer, more 
expensive version of the same line. While there are several two-line projects that 
would address these needs, each of these combinations is more costly than the Project 
and is less desirable from a technical viewpoint. 

F. Cooclusloo 

The DeBary-Winter Springs transmission line is needed by December, 1995 
to maintain the ability of FPC's 230 kV transmission system to reliably withstand 
single contingency transmission outages. The Project also avoids another single 
contingency violation that would otherwise occur by December, 1997. In addition, the 
line enhances transmission reliability by minimizing the effect of outages of double
circuit transmission lines in the Greater Orlando Area; improves the power transfer 
capability into that load center; supports the future growth and extension of the 
transmission grid; and overcomes the transmission limitations at the DeBary site by 
supporting the installation of 450 MW of additional cr capacity at that site. 

The Commission should therefore grant a determ:nation of need for the 
DeBary-Winter Springs line as the first step in certification of the line under the 
Transmission Line Siting Act. 
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II. PROJECT DESCRIPTION 

A. Project Name. DeBary-Winter Springs 230 kV Line. 

B. Starting and Ending Point of Line. The line 

starts at the DeBary Plant 230 kV Substation in Volusia 

County , near DeBary, Florida, and terminates at the Winter 

Springs Substation in Winter Springs, Florida in Seminole 

County. The starting and ending points of the line are 

shown graphically on page 2 of the Executive Summary. 

c. Design. The nominal design and operating voltage 

of the line is 230 kV. The line will be constructed on 

single-pole steel or concrete structures using 1,590 KCM 

ACSR (aluminum conductor steel reinforced) conductors having 

a normal summer rating of 677 MVA and a normal winter rating 

of 789 MVA . FPC expects to use single-circuit and double

circuit structures in the construction of the line. 

D. rroject Cost Estimate. The pro j ect has an 

estimated cost ranging from $12 million to $16 million (1991 

dollars) depending on the final routing and length of the 

l ine. An estimate of $14 million (1991 dollars) has been 

used i n this study to c ompare the Project to poss ible 

alternati ves. A breakdown of that cost estimate, which 

corres ponds t o a n approximate 20-mile l i ne that i ncludes a 

230 kV conversion of the Lake Emma Substation, is contained 

in Append ix A. 
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E. Project Schedule. The estimated in-service date 

of the Project is December, 1995. A licensing and 

construction time line supporting that in-service date is 

contained in Appendix B. 
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III. DBSCRIPTIOM 0~ BXISTIKG ~ACILITIES 

FPC is an investor-owned electric utility organized to 

provide reliable electric service to customers in 32 

counties. FPC provides retail and wholesale electric 

service to 1.13 million customers throughout its seven 

operating divisions. A map of FPC's service territory, 

showing its operating divisions, in contained in Appendix c. 

FPC provides this service with its own generating 

resources, which totaled 6,571 MW at January 1, 1991, and 

with power purchased under interchange agreements in effect 

with twenty-four other electric systems in Florida and the 

Southeast. These electric systems are interconnected 

through a complex transmiss ion grid. A map showing the bulk 

transmission system in Peninsular Florida is attached as 

Appendix D. 

FPC's portion of the grid consists of over 4,300 miles 

of transmission lines at four operating voltage levels: 

500 kV, 230 kV, 115 kV and 69 kV. The system also includes 

75 transmission and plant substations. A map of FPC's 

transmission system, which shows major points of 

interconnection with other Florida utilities , is attached as 

Appendix E. 

The portion of the 230 kV transmission grid in the area 

d i rectly affected by the DeBary-Winter Springs line is shown 

o n Figure 1: 
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IV. TBCHNICAL AHALYSIS 

A. Tran .. iaaion Planninq Proo••• 

FPC continually studies its transmission system to 

determine when additional transmission facilities will be 

required to maintain reliable service to its customers. 

This process includes planning a transmission system that 

will have the necessary components to adequately serve its 

customers ten years in the future. One important factor 

considered in the planning process is the need to have the 

flexibility to respond to changes in a timely manner. The 

deaand forecast is one factor which has inherent 

uncertainties that the planning process must recognize. 

Therefore, t~ansmission planning must take into account the 

ability to reliably disperse additional generation from 

various candidate generating sites that may be needed on 

short notice, such as the DeBary site . 

B. Planninq Criteria 

FPC plans its transmission system based on criteria 

established by FPC which are consistent with the criteria 

established by the Florida Electric Power Coordinating Group 

(FOG). The FPC and FCG transmission planning criteria are 

included in Appendices F and G, respectively. 

FPC plans its transmission system so that all lines and 

transformers are within their normal ratings and all 

voltages are between 95\ and 105\ of their nom i nal voltages 

under normal conditions. 
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Under single contingency situations (i.e., the loss of 

one line, transformer, or generator), the FCG planning 

criteria states that the transmission system should maintain 

an acceptable system voltage profile and experience no loss 

of load other than the load connected to the line or 

transformer which is lost. Each utility in Florida defines 

what line loading and voltage levels are acceptable on its 

system under single contingency conditions . FPC defines 

acceptable line and transformer ratings to be within their 

emergency ratings under single contingency conditions, and 

acceptable voltages to be between 95% and 105% of their 

nominal voltages. 

When evaluating transmission projects, FPC also 

considers the ability of the project to help protect against 

loss of load in major load centers in the event of a common 

mode double contingency outage, such as the loss of both 

circuits of a double-circuit transmission line. FPC also 

evaluates, on an as-needed basis, the ability of the 

transmission system to reliably disperse power from 

generating sites where additional generation may be 

required. 

-10-



c. Ketbo4oloqy and Aaauaptiona 

FPC's technical assessment examined the performance of 

the transmission system both with and without the DeBary

Winter Springs transmission line. That assessment included 

studies showing the impact of adding new combustion turbine 

generation at the DeBary Generating Site, above the 640 MW 

that wi ll be in place by the end of 1992 . 

The technical assessment used the 1990/91 FCG 

Transmission Task Force Data Bank and the 1990/91 FPC Base 

Case Data Bank. Both data banks contain an annual model of 

the Florida interconnected transmission system and of the 

Southern system for the period 1951-2001. These models are 

in the form of mathematical representations of the 

transmission lines, generators, and other electrical system 

components, as well as substation loads during peak 

conditions. 

Some of the major assumptions used in both data banks 

that affect the analysis of the DeBary-Winter Springs 

project include: 

1. The West Coast 500 kV Expansion Project, which 

includes the Southern-Midpoint-central Florida 500 kV line , 

the Kathleen-Barcola-FPL orange River 500 kV line, and 

associated projects, was assumed to be in service in 

December, 1996. 

2 . A proposed reconfiquration of the transmissio n 

system that will loop the DeBary-North Longwood and the 

DeBary-Altamonte 230 kV lines into FPL's Sanford Plant was 

assumed to be completed in 1993. This reconfiguration, 
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which invo lves approximate ly 0.5 miles of line, will 

strengthen the Sanford-No r t h Longwood interface. 

3. A third Silver Springs-Silver Springs North 230 kV 

line, approximately 7 miles long, was assumed to be i n 

service in 1993. 

4. The models inc luded the additional 340 MW 

(nominal) of c ombustion turbines scheduled for installation 

a t t he DeBary Generating Site in 1992. 

5 . All new 230 kV lines were assumed to be 

constructed with 1,590 KCM ACSR conductors. 

The load forecas t in the FCG data bank uses projected 

firm summer peak load levels derived from t h e utilities' 

long term average load forecasts. The FPC Base Case uses a 

peak load forecast that is 110% of the load forecast in the 

FCG data bank. This safety marg in reflects that actual load 

may be higher than forecast due to extreme weather 

conditions or other factors. Fo r example, actual load 

served can be higher than projected firm load if generating 

and purchased power resources are available to serve all 

demand without resorting to interruptions of interruptible 

customers or the exercise of load management. By using this 

slightly more conservative assumption for area transmission 

ana lyses, FPC is more confident that its transmission system 

wi l l perform within design criteria under a broad range of 

pos sible weather and load conditions, and that FPC's ability 

to serve demand will not become transmission-limited. 

FPC prepares both summer and winter data for each year, 

whi l e the FCG data bank includes only summer data after the 
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first study year. This report will present the results 

obtained using FPC's winter base cases. 

The technical analysis used the Power Technologies, 

Inc. (PTI) Power System Simulator (PSS/E) package of 

computer programs to analyze the transmission network and 

generation performance. These programs are used by most 

utilities in Florida, as well as by the FCG. 

FPC performed a series of steady state power f low 

analyses using these programs. These analyses considered 

system performance before and after addit i on of the DeBary

Winter Springs line, and with and without new generation at 

the DeBary Generating Site. 

The study examined the performance of the system under 

a variety of single contingency outage conditions, such as 

the loss of a single transmission line or generating unit. 

In addition, FPC analyzed system performance in the Greater 

Orlando Area for the common mode failure of a double-circuit 

transmission line. The study included an analysis of the 

statewide transmission system. The results presented in 

this report are limited to areas of concern that impact the 

need for the DeBary-Winter Springs line. 

D. •••ult• 

1. With Existing and Planned Generation at DeBary 

The analysis shows that the DeBary-Winter Springs line 

1• needed by December, 1995 to maintain transmission 

reliability under single contingency conditions. By that 

date, the single contingency loss of the Sanford-North 
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Longwood 230 kV line will cause the Sanford-Sylvan-North 

Longwood 230 kV line to overload to 109\ of its emergency 

rating. FPC would be required to reduce generation by about 

500 MW to reduce the flow on this line to its normal rating. 

If this situation occurred at a time when FPC's system was 

capacity-limited, that reduction in generation would result 

in rotating blackouts affecting approximately 95,000 

customers at a time. 

The need for the line becomes even more critical by 

December, 1997, when the single contingency loss of the 

North Lonqwood-Wir.~er Springs 230 kV line will cause the Rio 

Pinar-Stanton 230 kV line to load to 100\ of its emergency 

rating . FPC wo~ld be required to reduce generation by about 

85 MW to respond to this condition. In a similar capacity

liaited situation, this reduction in generation could 

interrupt service to approximately 16,000 customers at a 

tiae on a rotating basis. 

Also by December, 1997, the sjngle contingency loss of 

the Rio Pinar-Stanton line will cause the North Longwood

Winter Springs line to load to 107\ of its normal rating, 

requiring corrective action that could affect service to 

approximately 8,000 customers. 

The analysis shows that the addition of the DeBary

Winter Springs line maintains the reliability of the system 

by ensuring that the flow on any of these lines is within 

ita normal rating under any single contingency situation. 

In addition, the Project will mitigate the effect on 

customers in the event of the double contingency loss of 
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both circuits of the 230 kV line south of the Sanford Plant. 

In 1993, there will be three circuits running south from 

FPL's Sanford Plant, two of which share a double-circuit 

structure f or approximately 12 miles. The loss of both 

circuits (Sanford-Altamonte and Sanford-North Longwood) on 

the double-circuit section would cause the Sanford-Sylvan

North Longwood line to overload to 169% of its emergency 

rating. This severe overload would separate the Greater 

Orlando Area load center from all of the DeBary generation, 

the FPL Sanford generation, and from the support (through 

Sanford) of the FPL grid. This separation in turn would 

overload other lines into the area and could result in a 

cascading failure and widespread outages affecting 

approximately 500,000 customers in the Greater Orlando Area. 

Although the Project does not completely address this 

double-circuit failure, it does reduce the maximum loading 

on any line to 117t of the line's emergency rating, and 

gives s ystem dispatchers more time to react to the situation 

in a way that would affect fewer customers on a more 

controlled basis. Table 1 summarizes these results . 

Appendices H and J contain detailed load flow r esults 

f or winter 1995 and 1997, respectively, depicting the flows 

on lines in the area with and without the Proj ect, with 64 0 

MW of existing and planned generation at DeBary. 

- 15-



I 
t-' 
0' 
I 

•"'··· 

ca. 

lHI 
WWIA 

ltt!S 
WIWI'D 
PUll 
150-

1997 
wnrraR 

LOAD I'LOW8 BDOim AIID &rl'D 
DDUY-WXftD 8PRIIIG8 UOJBC-1' 

' OP IDIKRODCY 
llATIIIG 

ADVDSKLY WI~ Wift 
OU'DGII A.PPIIC'DD LID P1tO.RC1' ·~ 
Sanford-No.Longwood Sanford-Sylvan-

No.Longwood 109\ 80\ 

Sanford-Altamonte & Sanford-Sylvan-
Sanford-No.Longwood No.Longwood 169\ 117\ 
{Double-Circuit) 

Sanford-No.Longwood Sanford-Sylvan-
No.Longwood 115\ 83\ 

DeBary-Sanfor d DeBary-Sanford 
Circuit #1 Circuit #2 107\ 56\ 

Sanford-Altamonte & Sanford-Sylvan-
Sanford-No. Longwood No.Longwood 177\ 123\ 
{Double-Ci rcuit ) 

No. Longwood-Winter Rio Pinar-OUC 
SprinQB Stanton 100\ 59\ 

Rio Pinar-OUC Stanton No.Lonqwood-Winter 
Springe 93\ 44\ 

TABLE 1 

' OP IIOJIIIaL 
llATIJIG 

WI!'IIOUT Wift 
..,.,.CT PllOJBCT 

134\ 98\ 

207\ 144\ 

140\ 102\ 

123\ 65\ 

217\ 150\ 

120\ 70\ 

107\ 51\ 



2. With Additional Generation at PeBary 

The existing transmission system will not be adequate 

to reliably serve FPC's Eastern and Mid-Florida Divisions if 

any new generation is added at the DeBary Generating Site 

beyond the 300 MW of existing generation and the 340 MW of 

CTs planned for 1992. 

FPC's analysis shows that the addition of any 

generation at the DeBary Generating site will aggravate the 

single contingency problems that occur in 1995 and the 

double-circuit outage problem that exists today. The 

addition of 150 MW of generation will also cause the DeBary

Sanford Circuit #2 to overload to 107% of its emergency 

rating in the event of the single contingency outage of the 

DeBary-Sanford Circuit #1. 

This means that improvements to the transmission grid 

are necessary if FPC is to have the option to add generation 

at the DeBary Generating site. The construction of the 

DeBary-Winter Springs line is the most cost effective way to 

increase the transmission support for the DeBary site. The 

construction of this line will allow up to 450 MW of CTs to 

be added at DeBary while keeping all transmission lines near 

their normdl ratings for the loss of any single line or 

generating unit. Appendix I contains load flow maps that 

reflect winter 1995 load flow conditions with the addition 

of 150 MW of new generation at DeBary. 
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V. SUKMARY 0~ BBBD ~OR AND BENBPITS OP TBB PROJECT 

FPC has the responsibility to provide adequate and 

reliable electric service to its customers. In order to meet 

this responsibility, FPC must provide adequate generation 

resources a nd the transmission facilities required to 

reliably disperse that power to its customers . The DeBary

Winter Springs project is needed for two reasons: (1) to 

aeet the need to provide transmission service to the Greater 

Orlando Area that meets established transmission reliability 

criteria; and (2) to maintain the ability to add new 

generation in a timely fashion to respond to the ever

changing energy demands of its customers. 

A. Area TraDaaiaaion Reliability 

As discussed above in the technical analysis, the 

DeBary-Winter Springs line is needed by December, 1995 to 

prevent the overload of the Sanford-Sylvan-North Longwood 

line resulting from the loss of the sanford-North Longwood 

line. By Oeceaber, 1997, it is also needed to prevent a n 

overload of the Rio Pinar-OUC Stanton 230 kV line resulting 

from the loss of the North Longwood-Winter Spr ings line. 

The DeBary-Winter Spri ngs line will meet t his 

transmission reliability need and will provide a number of 

additional benefits: 

1. It will improve the reliability of service to the 

Greater Orlando Area load center by minimizing the effect on 

customers resulting from the loss of the double-circuit 
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section of the Sanford-North Longwood and Sanford-Altamonte 

lines. 

2 . It will improve the power transfer capability in 

the area by creating an additional transmission path from 

the e lectri cal sources at DeBary and FPL's Sanford plant in 

the North to the Greater Orlando Area in the South. 

3 . It will provi de a new source into the Winter 

Spr ings a r ea and will support the eventual extension of the 

230 kV gr i d . That extension in turn will provide additional 

support required for the 69 kV transmissio n syste m to serve 

e x isting a nd future distribution substations a s load 

continues to grow in the eastern portion of FPC' s servic e 

area . 

B. Generation PlaDDing Flexibility 

In order to meet existing and expected future l oad, FPC 

must mainta in an adequate power supply . In addition t o 

FPC ' s conse rva tion, load management and other demand side 

management programs , additi onal generation and/or purc hase d 

p ower a re a vailabl e options . 

Since g e nerati on reser ves wi thin Florida are l imited , 

and given the uncertainty wit h al l de mand f oreca sts , FPC 

must be able t o r e spond quickly t o meet cha ng i ng e nerg y 

needs in a c ost-effect ive manner . To do this, FPC must 

preserve the ability to construct new g e nera tion with a s 

short a lead time as possible. 

The licensing , design and construction of 230 kV 

transmission lines that are subject to the TLSA requires 
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approximately 4 to 5 years. Providing an adequate 

transmission grid becomes the critical path when FPC needs 

to add capacity on short notice, since certain generation 

options (CTs) can be constructed in as little as two years. 

As discussed below, the Project responds to this critical 

path concern by giving FPC the flexibility to add up to 

450 MW of CTs at the DeBary site without further 

transmission improvements. 

1. Combustion Turbine Siting 

FPC currently has approximately 300 MW of combustion 

turbine capacity at the DeBary Generating Site and 

approximately 300 MW of combustion turbine capacity at the 

Intercession City generating plant located near Kissimmee . 

The DeBary site can accommodate an additional 340 MW of 

coabustion turbines (CTs) with the transmission fac ilities 

that are in place today. Engineering and equipment 

procurement is underway on such CTs, which have a planned 

in-service date of October, 1992. once these addi tional CTs 

are added at DeBary , the transmission system from the plant 

will be fully utilized and the site will become 

transmission-limited. This means that the addition of more 

capacity at the site without new transmission would result 

in the violation of single contingency transmission 

reliability criteria. Even without additional generation at 

DeBary, s uch violations will occur by December, 1995 due to 

load growth. 
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FPC plans to insta l l 340 MW of additional CTs at the 

Intercession City site, with a planned in-service date of 

October, 1993. Even though the transmission system at 

Intercession City is adequate to accept this planned 

addition, the acquisition of additional land is required at 

the site for the power block area. If the additional land 

cannot be obtained, or if environmental concerns cause 

significant delays at Intercession City, then DeBary is a 

back-up site for this 1993 capacity. 

The DeBary Generating Site is approximately 2,100 

acres. The existing and planned combustion turbines will 

utilize only about 100 acres of the site. Adequate land is 

therefore available to construct generating capacity and to 

respond to current or future environmental issues, as well 

as to comply with local noise restrictions and buffer zone 

requirements. The remaining FPC generating sites have 

serious constraints that could prevent the construction of 

additional generating facilities. These constraints are 

primarily land availability, adjacent local development, and 

environmental concerns, such as air quality, availability of 

water and preservation of wetlands. Because of the amount 

of property currently owned by FPC at the DeBary site, these 

constraints are minimized, making DeBary the only available 

site that FPC is confident can accommodate additional 

generation to meet its short term energy needs . Therefore, 

the DeBary site, even with its transmission limitations, is 

a back-up s ite for the 1993 CTs planned for Interc ession 

City . 
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The following table summarizes the current, planned, 

and potential future capacity at the DeBary and Intercession 

City sites, both with and without the DeBary-Winter Springs 

line. 

WITHOUT NEW TRANSMISSION 

CUrrent 

Planned 

1992 

SUBTOTAL 

Additional Potential 
Without New Transmission 

TOTAL WITHOUT 
NEW TRANSMISSION 

WITH PBOPOSEP LINE 

Addit ional Potential 
With DeBary-Winter 
Springs Line 

TOTAL 

DEBARY 
SITE 

300 MW 

340 MW 

MW 

640 MW 

OMW 

640 MW 

450 MW 

1,090 MW 

INTERCESSION 
CITY SITE 

300 MW 

MW 

340 MW** 

640 MW 

300 MW** 

940 MW 
===-===== 

O MW 

940 MW 
=:.====== 

** Requires additional land for plant additions. 

The construction o f the DeBary-Winter Springs line will 

support the construction of up to 450 MW of additional CTs 

at the DeBary site. By overcoming the transmission 

limitation that will occur at DeBary at the end of 1992, t he 
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Project gives FPC the ability to construct CTs on short 

notice to reliably respond to a variety of planning 

contingencies. 

2 . Generation Planning Contingencies. 

Power supply planning is an inherently uncertain 

process. Thus there are a number of contingency situations 

that coul d require FPC to construct additional CTs on short 

notice. These include an unexpected delay in the third 

500 kV interconnection with Georgia, unexpected changes in 

FPC's load forecast, and/or unexpected changes in the timely 

availability of planned capacity from qualifying facilities 

(QFs). 

If FPC succeeds in acquiring additional land at 

Intercession City, and in adequately addressing any 

environmental concerns, the existing transmission network 

will be capable of supporting 300 MW of CT capacity at that 

site beyond the 340 MW planned for 1993. Intercession City 

would then become transmission-limited and additional 

transmission would be required to accommodate future CTs at 

either the Intercession City or DeBary sites. 

In order to preserve the flexibility to use DeBary on 

short notice as a site for additional CT capac ity, the 

certif ication of the add i t i onal transmission needed to 

relia b l y disperse power from that site must begin now. Even 
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ao, it ia po•aible that CT• could be needed at DeBary in 

late 1993, if the Interce•aion City •ite tails, but that the 

transmission necessary to support that generating capacity 

without violating single contingency criteria would not be 

in-servi ce until late 1995. 
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VI. DISCUSSIOK 01' ALTD.liATIVBS 

FPC evaluated alternatives to the DeBary-Winter Springs 

line that could meet the same needs as the Project: 

(i ) correct the single contingency criteria violation 

that occurs in 1995 for the outage of the Sanford-North 

Longwood 1 ine; 

(ii ) address the violation of the emergency rating of 

the Sanford-Sylvan-North Longwood line that exists today for 

the loss of the double circuit segment of the Sanford

Altamonte and Sanford-North Longwood lines; 

(the problems identified in items (i) and (ii) are referred 

to as the "DeBary-North Longwood Corridor violations") 

(iii) correct the single contingency criteria 

violation that occurs in 1997 on the Rio Pinar-Stanton 

circuit for the outage of the North Longwood-Winter Springs 

transmission line (referred to as the "Rio Pinar-Stanton 

violation"); and 

(iv) overcome the transmiss i on limitation at t he 

DeBary site that occurs at the end of 1992 and allow for the 

construction of additional generation at that site without 

violating single contingency rel i abi lity criteria. 

The alternatives fell into three groups: 

Group A: Alternatives that satisfy a ll four needs. 

Group B: Alternatives that correct the DeBary-North 

Lonqwood Corridor violations and support additional capacity 

at De6ary, but do not correct the Rio Pinar-Stanton 

violation. 
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Group C: Alternatives that correct the Rio Pinar

Stanton violation, but do not address the other three needs. 

Any alternative from Group B can be combined with any 

alternative from Group c to create a two-line project that 

would address all four needs. Each of the possible two-line 

coabinations, which range in cost from approximately $17 

million to approximately $31 million, is more expensive than 

the Projec t's approximate $14 million cost. These 

alternatives are summarized in Table 2, and discussed in 

more detail below. 

~. Group Aa Projeota Neetinq All Meeda 

Only one project, in addition to the proposed DeBary

Winter Springs line, meets all four needs. 

peBary-Winter Park East -- This line would be 

approximately 24 miles long and would cost approximately $17 

million. This line is essentially a longer, more expensive 

version of the DeBary-Winter Springs Project, connecting 

into the bulk grid one substation further to the South. 

Because this line is more expensive than the Project, and 

provides no additional benefits, it was rejected as an 

a lternative. 
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B. Group Bz Project• Correotinq the DeBary-North Longwood 
Corridor Violation• and supportinq Additional 
Generation at DeBary 

There are three alternatives involving transmission 

from the DeBary site that would prevent the overloading that 

occurs for the loss of t he Sanford-North Longwood line and 

significantly reduce the overloading that occurs for the 

loss of the double-circuit portion of the Sanford-North 

Longwood a nd Sanford-Altamonte lines. Each of the 

alternatives listed below would also support the addition of 

some generation at DeBary, although not the same amount as 

the Project: 

DeBary-North Longwood 

DeBary-Piedmont 

DeBary- Sorrento 

None of these alternatives corrects the Rio Pinar-Stanton 

violation that occurs in 1997. Therefore, each of these 

alternatives would have to be constructed in combination 

with one of the lines from Group C to be comparabl e to the 

Project. 

oeBory-North Longwood -- This line would be 

approximately 15 miles long and would cost about $1 2 

million. This line is esse ntially the nor thern segment of 

the Project, terminating one substation f arther to the 

North. It is part o f the least costly combination of 

alternatives (DeBary-North Longwood and North-Longwood 

Winter Springs) that meets all of the needs the Project is 

designed to address. This combination is more expe ns ive 

than the Project because it requires major substation 
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reconfiguration at North Longwood to interconnect the line 

into that substation. This combination is also less 

desirable than the Project from a technical viewpoint. 

Today, two of the three 230 kV circuits transferring power 

from North to South in the area terminate at North Longwood. 

It is not desirable to increase the reliance on this 

substation by interconnecting an additional 230 kV line, 

particularly when a less expensive option is available. 

DeBary-Piedmont -- This line would be approximately 24 

miles long and would cost approximately $21 million. It is 

thus more costly than the Project, even though it does not 

correct the Rio Pinar-Stanton violation. In addition, the 

feasibility of this line is questionable because of the site 

limitations at Piedmont. The Piedmont Substation is located 

such that any new transmission line into the substation may 

require the acquisition of property that is already used for 

residential purposes . 

DeBary-Sorrento This line would be approximately 20 

miles long and would cost approximately $12 million. It 

does not correct the Rio Pinar-Stanton violation; is more 

expensive than the Project when combined with an alternative 

that does correct that violation; and it does not support as 

much additional generation at DeBary. 
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c. Group c: Projects Correcting Rio Pinar-stanton 
Violation 

FPC identified alternative 230 kV lines between 

substations in the Greater Orlando Area that would correct 

the Rio Pinar-Stanton single contingency violation that 

occurs by December, 1997. The lines considered included: 

North Longwood-Winter Springs 

Altamonte-Winter Park East 

Stanton-Rio Pinar 

None of these alternatives corrects the DeBary-North 

Longwood Corridor violations. Also, none of these 

alternatives supports the installation of additional 

generation at the DeBary site. Therefore, each of these 

alternatives would have to be constructed in combination 

with one of the lines from Group B to be comparable to the 

Project. 

North Longwood-Winter Springs. This line would be 

approximately 5 miles long and would cost approximately $5 

million. This line is essentially the southern segment of 

the Project and is part of the least costly combination of 

alternatives (DeBary-North Longwood and North Longwood-

Winter Springs) that solves all of the problems the Project 

is designed to address. As discussed above, this 

combination is more expensive than the Project and is less 

desirable from a technical viewpoint. 

Altamonte-Winter Park East . This line is approximately 

8 miles long and would cost approximately $7 million. This 

line provides no unique benefits. In combination with any 
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alternative that corrects the DeBary-North Longwood corridor 

violations, it would be more expensive than the Project. 

OUC Stanton-Ri o Pinar . This line would be a sec ond 

circui t, approximately 11 miles long and costing 

approxima t ely $10 million , between OUC ' s Stanton P lant and 

the Rio Pinar Substation. This line is the least desirable 

techni cal alter native for addressing the Rio P i nar-Stanto n 

violation, because it does not provide any increased ability 

to t r ansfer power in the area from the generation at DeBary 

and Sanford i n the North to the load center in the South . 
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Lenqth (Mileet:) 

caoop A 

~~· Deaary-Wiat.er aprt.ga 
(20) 

DeBary-Winter Park B. 
( 24 ) 

CJilOUP B 

DeBary-North Longwood 
( 15) 

DeBary-Pi.-:mt 
J24) 

DeBary-SOrrento 
(20) 

oaoop c 

North Longwood-Winter 
Springe (S) 

Altamonte-Winter Park 
East i8J 

OUC Stanton-Rio Pinar 
( 11) 

Coet 
(000,000) 

• u 

s 17 

s 12 

s 21 

s 12 

$ 5 

$ 7 

$ 10 

C<*PUI80JI OJ' AL!'DD!'lV118 

O.Bary-Rorth Longwood Rio Pinar-
Corridor Violation• Stanton 

Correct Addreee Support Correct 
1995 Single Double DeBary 1997 Single other 
Contingency Contingency CTe Contingency Factor• 

Yea Tee Tee Tee Optioa Selected 

Yes Yea Yea Yea Longer version of 
DeB&!Y-Winter Springe 

A segment of the 
Yes Yes Partly No Project1 adds third 

source to N. Longwood 

Yes Yea Partly No Site limited by 
adjacent development 

Yes Yea Partly No 
_j 

No No No Yes A segment of the 
Project 

No No No Yea 

No No No Yea Does not enhance North 
to South flow of power 

TABLE 2 



VXI. ADVBIUJB COBSBQUDICBS 01' DBLAY OR DBifiAL 

FPC has selected the DeBary-Winter Springs line as the 

best alternative to achieve transmission system adequacy and 

reliability for the Greater Orlando Area. FPC and its 

customers would suffer adverse consequences from any delay 

or denial in the licensing process. 

1. Short Delay. If licensing of the Project is 

delayed long enough to postpone the in-service date of the 

Project beyond December, 1995, then FPC's customers will 

face the possibility of losing service in the event of the 

Fingle contingency outage of the Sanford-North Longwood 

line. In addition, the DeBary site becomes transmission

limited by the end o f 1992 . If circumstances require the 

addition of CTs at DeBary prior to the in-service date of 

the Project, then any delay in licensing would extend, on a 

aonth for month basis, the period during which FPC's 

customers would be exposed to potential outages in a single 

contingency situation. 

2. L9ng Pelay. If licensing of the Project is 

delayed long enough to postpone the in-servic~ date of the 

Project beyond December, 1997, then, in addition to the 

consequences of a shorter delay, FPC's customers will face 

the possibility of losing service in the event of the single 

contingency outage of the North Longwood-Winter Springs 

line. 

3 . Denial . If licensing of the Project is denied, 

then FPC will be required to pursue another 230 kV 
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transmission alternative to correct the violations of single 

contingency criteria that occur in 1995 and 1997 and to 

address the transmission limitation that affects the DeBary 

site. However, each of the available alternatives (other 

than a longer version of the same line) are less desirable 

from a technical viewpoint, and each of them is more costly 

than the Project . 
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VIII. COHCLOSIOH 

The DeBary-Winter Springs transmission line is needed 

by December, 1995 to maintain the ability of FPC's 230 kV 

transmission system to reliably withstand single contingency 

transmission outages. The line also avoids another single 

contingency violation that would otherwise occur by the 

winter of 1997. In addition, the Project enhances 

transmission reliability by minimizing the effect of outages 

of double-circuit transmission lines in the Greater Orlando 

Area; improves the power transfer capability into that load 

center; aupports the future growth and extension of the 

transmission grid; and overcomes the transmission 

limitations at the DeBary site by supporting the 

installation of 450 MW of additional CT capacity at that 

site. 

FPC's analyses show that the Project is the best way to 

satisfy this combination of needs, and is less expensive 

than any available alternative . A delay in licensing the 

Project would jeopardize the reliability of servic e to FPC's 

customers. 

The Commission shoul d therefore grant a determination 

o f need for the DeBary-Winter Springs line as the first step 

i n c ertifi cati on of the line under the Transmi ssion Line 

Si t ing Act. 
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** 

Ulf'XD!'BD COST BRDKDOWif FOR 
DDUY-WIII'l'D SPRIMGS 230 JtV LI•B 

(1111 Dollara) 

DeBary-Winter Sprinqs Line, $ 10,500,000 
includinq riqht-of-way; 
20 ailes; 1590 KCM ACSR--
f $525,000/mile 

Termination at DeBary Substation 800,000 

Termination at Winter Sprinqs 400,000 
SUbatation 

Conversion of Lake Emma Substation 2,300,000 
to 230 kV 

Total Estimated Coat $ 14,000,000 

** Conversion ot the Lake Emma Substation 
from 115/13 kV to 230/13 kV may be 
required dependinq on the final route 
aelected. 
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TASK NAME 

Selection 

,...,....net 
SubmttTlCA 

to FDER 

Agency Review 

CertHicatlon 
Hearing Mel 

Final Action by 
Siting 8oerd 

Engineering 

Construction 

TLCA - Transmission Line Certification Application 

Note: 
nmes shown are preliminary and are subject to change. 

DEBARY - WINTER SPRINGS 230 KV TRANSMISSION LINE PROJECT 

OVERALL PROJECT SCHEDULE 
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r. 
I I. TRANSMISSION PLANNING 

The following phnning criteria have been developed for the purpose of 

evaluating transmission, substation , and distribution equipment requ i rements 

for the Florida Power Corporation system. Although these criteria are 

intended to be applicable throughout the Florida Power Corporation system, 

there •ay be isolated cases for which it is determined that expenditures 

to .eet such criteria would be imprudent when compared to the number of 

customers involved, the probability of occurrence, or the relative 

improvement in reliability with respect to other recommended projects . 

These criteri a differ little from criteria which have been used over the 

years within this utility . The main objective here is to provide 

documentation and clarification for future reference . These criteria are 

also in haraony with the criteria agreed upon by the Florida Electric Power 

Coordinating Group (FCG), System Planning Committee , wh ich in turn are in 

agree.ent with the Southeastern Electric Reliability Council (SERC ) 

criteria . Where differences do occur, the Florida Power criteria proves 

t o be slight ly .ore conservative . 

The cri teria documented herein are to be considered planning criteria and 

are not to be confused wi th operat ing criteria . Plann ing criteria reflects 

a philosophy or pol icy of design . It provides a yardst ick fo r the design 

of systems several years in advance and allows fo r uncertaint ies in the 

actual operating situat ions to be encountered . Operating criteria on the 

other hand are &pplied when the actual operati ng s itua t ion is known and 
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usually reflects the absolute physic1l limit1tions of electrical equipment 

and customer constr1ints. The two are closely related and should be highly 

coordinated; but i n general, design criteria should be slightly more 

conservative than operating criteria . 

A power system reliability program is used within the Transmission & 

Distribution (T&D) Planning Section to rank and prioritize planned projects. 
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A. SYSTEM PLANNING STEADY STATE CRITERIA 

1. System load Criterja 

Steady state analysis will be conducted using two d'fferent system 

load forecasts . For FCG studies and long range ( 5 yrs.) studies , 

the 50 percent confident system load forecast is used. This 

forecast provides the projected peak load level for which 

statistical data indicate there is a 50 percent chance that the 

actual syste. load will be equal to or less than the specified 

value. For FPC in-house studies, the SO percent confident system 

load forecast is multiplied by 110 percent. By using this 

multiplier the planner is more confident that the FPC system will 

perform within design criterh. Both sulllller and winter load 

levels will be studied and evaluated against the criteria. In 

addition, off-peak scenarios will be evaluated to assure that 

planning criteria are met at other load conditions. 

2. Definition of System Conditions 

Normal condition is commonly used within the industry to specify 

the system situation with no contingencies in effect. First 

contingencies or probable contingencies consist of single 

contingency line, transforaaer and generator outages . Less 

probable contingencies are more severe tests of the system, and 

some loss of firm load is acceptable during the transient and 

switching periods. However, there should be no casc .. Jing of 

outages. 
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3. St•tement of Cr1terja 

The two charts in this section indicate branch loading and voltage 
levels acceptable for various system conditions. An explanation 
of line and transformer ratings are found in Appendicies A and B. 

Chart A: line and Transformer l oading limits To Be Observed 

Normal* 
Conditions First Contingency Outages less Probable Contingency 

Any line or Any line Any two Other short 
transformer plus any generators duration 

generators contingency 

Normal Emergency Emergency Emergency Emergency 
Rlt ing Rating Rating Rating Rating 

Chart B: Voltage Limits To Be Observed 

Trans•1ssion First less 
Delivery Nonnal* Contingency Probable 
Voltage Conditions Outages Cont i ngency 

Busses serving . 950-1. OS . 950- 1.05 . 950 -1. OS 
Residential 
Customers 

Busses serving . 950-1.05 .925 -1. 05 .925 -1.05 
Industrial 
Customers 

Bulk System .950-1.05 .900- 1.05 .900 -1. 05 
Busses 

• Non.al conditions include all reasonable dispatches which 
allows for scheduled outages . Therefore any single 
generation outage is a normal condition . 
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4. AccePtable Remedial Measures for Qverloaded Lines 

The following remediil measures may be considered for alleviating 

line and transformer overloading during contingency situations 

and are listed in a generally accepted order of preference. 

a. L1ne switching 

Sectionalizing lines, closing normally open switches, or 

performing other switching operat 1 ons provided such switching 

does not severely reduce reliability to the remaining system 

or create other problems. 

b. Emergency red1soatch1ng 

Redispatching the scheduled generating units (i .e ., deviate 

from economic dispatch 1f necessary} during contingency 

situations to alleviate line and transformer overloading . 

c. Peakina units 

Operating peaking units to solve contingency problems 

provided the inti c i pated cost of such operation does not 

exceed the cost of some other feasible solution. 
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5. AccePtable Remedial Measures for Low Voltages 

The following remed1il measures may be considered for alleviating 

inadequate voltages during contingency situations and are listed 

in i generally accepted order of preference. 

a. Caoac1tors and reactors 

Switching cipacitors or reactors on or off to restore bus 

voltages to acceptable values. 

b. Synchronous condensers 

Starting up synchronous condensers to control bus voltages. 

c. Raise the control voltage 

Raising the control voltage on source transformers provided 

such tnnsformers are equipped with LTC and under supervisory 

control. However, one must be certain that the high side 

voltage of any transfor.er at or near the bus with raised 

vo 1 tige does not exceed 105 percent of the actua 1 tap 

vol tage. In any case, it is not considered acceptable to 

raise bus voltages in excess of 105 percent of the nominal 

base value (110 percent on SOO KV system) as a design 

criteria . If there 1s any doubt, then the standard control 

bus voltages (Appendix C) should be adhered to . 
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d. Peaking units 

Operating peaking units to solve contingency voltage problems 

provided the anticipated cost of such operation does not 

exceed the cost of some other feasible solution. 

e. Interrupt 1 bl e 1 oad 

Curtailing interruptible load during contingency situations 

but only if the above remedial measures fail to alleviate 

the problem. 
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B. TRANSIENT CRITERIA 

The following criteria are similar to the FCG Stabll ity criteria 

contained in Appendix 0. The Transient criteria 1 isted below reference 

those probible ind less probable disturbances listed in the Steady 

State criteria, but must additionally consider the possible, but 

improbable, disturbances defined by SERC and the FCG. 

1. Probable Contingencies 

All load ueas shall remain stable during and following a normally 

cleared three-phase fault at any location on the transmission 

system. 

2. Less Probible Cont1ngenc1es 

Less probable contingencies below may cause loss of some load 

and/or instability of some localized generation, but the State 

bulk power system shall stiy capable of readjustment after the 

occurrence of the disturbance so it can be operated within its 

emergency ratings, and at voltages that can be accepted for their 

duration time interval . 

a. Loss of generation 

Sudden loss of any one generating unit while any one 

generating unit is out of service . 
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b. Loss of transmission 

Loss of any t~o transmission lines, ~hich are on the same 

double-circuit to~er. 

c. loss of generation and transmission 

loss of any one transmission line ~hile any one generating 

unit is out of service for scheduled routine maintenance . 

3. Possible But Imorobable Disturbances 

These contingencies may cause disruption of a portion of the 

system resulting in loss of some load , instability of some 

generating units, and some islanding, but should not result in 

cascading. 

a. loss of generation 

Sudden loss of entire generating capability in any one plant. 

b. loss of transmission 

1. The outage of the most critical transmission 1 ine caused 

by a three-phase fault during the outage of any other 

critical transmission line . 

2. Sudden loss of all lines on a common right-of - ~ay . 
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3. Sudden loss of a substation (limited to a s i ngle voltage 

level within the substation , plus transformat ion from 

that voltage level within the subs t ation ), i nclud ing 

any generating capacity connected thereto . 

4. Delayed clearing of a three-phase fault at any point 

on the system due to failure of a breaker to open. 

c. Loss of load 

Sudden loss of a large load or major load center . 
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SECTION Y 

PLANNING CRITERIA 

V-1 
Revised 10/ 89 

The members of the Florida Electric Power Coordinatina Group aim to maintain a high degree 
of adequacy and reliability in the State of Florida bulk power system. This can be accomplished 
laraely throuah coordination in planning and adoption of common planning criteria by all the 
electric utilities in the State of Florida. 

The plannina of FCG systems shall be guided by the regional criteria which have been set forth 
by the Southeastern Electric Reliability Council for avoidance of cascading. The following 
principles shall auide the plannin& of aeneration and transmission facilities by the FCG 
members: 

A. The more probable continaencies can be met without loss of load. 

B. The less probable contingencies can be sustained with a possible loss of some 
load. 

C. Continaencies listed in SERC Guideline No. 3 are possible, but improbable. 
and shall be met without the occurrence of cascading. 

D. System stability shall be maintained in the State of Florida during and 
followin& the contingency(s) except the load area(s) in which the major 
disturbance(s) occurred . This does not preclude islanding and loss of load 
in other areas. 

I. FCG PLANNING CRITERIA 

The bulk electric power system in the State of Florida shall be planned to meet the 
followina criteria: 

A . MORE PROBABLE CONTINGENCIES · To be sustained without loss of 
load (other than the load connected to the line or transformer which is lost): 

I . Loss of ceperation 

Sudden loss of any one generating unit. 

2. Loss of transmission 

a . Loss of any one transmission line. 

b. Loss of any one transformer bank at any one generating plant 
or bulk transmission substation. 

APPENDI X G 
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Followina any sinale element outaae contingency, all equipment shall be 
loaded within its emeraency ratio& and voltages shall be reasonably normal. 

B. LESS PROBABLE CONTINGENCIES - To be sustained with possible loss of 
some load•: 

I. Loss of acneratjon 

Sudden loss of any one aeneratin& unit while any one generating unit 
is out of service. 

2. Loss of transmjssjon 

Loss of any two transmission lines which are on the same double
circuit tower. 

3. Loss of aeperatjon apd trapsmjssjon 

Loss of any one transmission line while any one generating unit is 
out of service for scheduled routine maintenance. 

The above, less probable continaencies, may cause loss of some load• and/ or 
instability• of some localized generation, but the State bulk power system 
shall stay capable of readjustment after the occurrence of the disturbance so 
it can be operated within its emeraency ratinas and at voltages that can be 
accepted for their duration time interval. 

C. POSSIBLE BUT IMPROBABLE DISTURBANCES - To be sustained without 
occurrence of cascading: 

I. Loss of aeneratjoo 

Sudden loss of entire aenerating capability in any one plant. 

2. Loss of trapsmjssjop 

a . The outage of the most critical tran!.massJOn line caused by a 
three-phase fault during the outage of any other critical 
transmission line. 

b. Sudden loss of all l ines on a common ri~ht of wa y. 

c. Sudden loss of a substation (limited to a single voltage level 
within the substation, plus transformation from that voltage 
level within the substation), including any generating capacit y 
connected thereto. 
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d. Delayed clearing of a three-phase fault at any point on the 
system due to failure or a breaker to open . 

3. Loss of load 

Sudden loss of a large load or major load center. 

These continaencies may cause disruption of a portion of the system 
resulting in loss of some load•. instability• of some generating units, and 
some islanding•, but should not result in cascading. 

D. SYSTEM STABILITY 

I. All load areas shall remain stable during and following a normall y 
cleared three-phase fault at any location of the transmission system. 

2. Stability shall be maintained in all load areas exclusive of the load 
area the disturbance occurred 1n during and following the 
contingencies in Paragraphs 8.1, 8 .2 and 8.3. assuming that 
transmission element loss contingencies are associated with the above 
fault conditions of Paragraph D. l. 

·Load Relief• measures in all load areas and transmission relaying are acceptable means for 
maintainina stability and avoiding cascading. 
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