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I. Executive Summary:


A transmission planning assessment was performed among Progress Energy Florida, (“PEF”), Tampa Electric Company (“TEC”), Orlando Utilities Commission (“OUC”), Reedy Creek Improvement District (“RCID”), Florida Municipal Power Agency (“FMPA”), Lakeland Electric (“LAK”), Florida Power & Light Company (“FPL”), Seminole Electric Cooperative (“SECI”) and Kissimmee Utilities Authority (“KUA”) (also referred to as the “Study Participants”) to determine the impact of planned additional generation in the Polk county area as provided by the Study Participants to serve native network load on the transmission networks in the 2008 through 2012 time frame. For purposes of this study, the Polk county area is defined as Polk County and other locations where generation is sited or may be sited that would have a material impact on the Interstate-4 corridor, such as KUA’s Cane Island or PEF’s Intercession City locations. Florida Reliability Coordinating Council (“FRCC”) also participated in the study, and provided valuable inputs based on their observations of reliability impacts as the study progressed.  


The results of the transmission planning assessment are presented in this report.  Based on the results obtained in this assessment, the implementation of potential feasible transmission alternatives in a coordinated manner are being proposed to address reliability concerns identified.  To the extent other  transmission issues were identified in this study that are not directly associated with the generation in the Polk county area they will be assessed by the transmission owners as part of a different study.


The results obtained indicate that in 2008 to ensure compliance with NERC Reliability Standards there is a need for additional transmission transfer capability
 along the Interstate-4 (“I-4”) corridor to move power from the Polk county area generation to the Greater Orlando area load center.  This need for additional transmission transfer capability is further exacerbated in 2011 as more generation is added in the Polk County area.  


Many potential alternatives were considered to increase the transfer capability along the I-4 corridor from the Polk county area to the Greater Orlando area load center.  After much detailed analysis and consideration of what alternatives are feasible (permitting, constructability and time frame to implement in order to meet transfer capability needs), several alternatives emerged as the leading candidates for implementation.  These plans were then reviewed and the alternatives delineated below in Table 1 emerged as feasible and effective in terms of providing additional system capability on a phased approach.   By February 15, 2006 (tentative), further engineering analysis of these alternatives and a review by FRCC will be completed so that a final solution can be determined.  The ownership of the substations identified in the recommended transmission expansion plan for central Florida in Table 1 is provided in Attachment IV.
Table 1

	Recommended Transmission Expansi
on Plan for Central Florida (2008-2012)

	Year


	Upgrade of Existing Transmission Facility / New Transmission Facility

	Summer 2008

(or sooner if possible)
	Construct a second parallel West Lake Wales-Intercession City 230 kV line using bundled 954 conductor with a capacity of 1190 MVA

	
	Increase the capacity of the existing West Lake Wales-Intercession City 230 kV line to 1190 MVA by reconductoring it with bundled 954 conductor

	
	Increase the capacity of the existing the Cane Island-Taft 230 kV line to at least 700 MVA by reconductoring 

	Winter 2008/2009
	Upgrade the FPL terminal equipment at FPL’s Charlotte substation to 3000 Amps and re-rate the Vandolah-Charlotte 230 kV line to a winter rating of 1045 MVA (and 832 MVA as the new summer rating)  

	
	Upgrading the existing Holopaw-Poinsett 230 kV line to a rating of approximately 590 MVA

	Summer 2011
	Increase the capacity of the existing McIntosh-Lake Agnes 230 kV line to at least 700 MVA.

	
	Increase the capacity of the Taft-Convention Center
-Southwood 230 kV line to at least 900 MVA.

	
	Alternative 1: Increasing the capacity of the existing Lake Agnes-Osceola-Cane Island, the existing Taft-Meadow Woods South 230 kV line; and construct a Meadow Woods South-Sky Lake 230 kV line.  All of these upgrades and the new line would use bundled 954 conductors with a capacity of 1190 MVA.

OR

Alternative 2: Construct a Lake Agnes-Gifford-Avalon 230 kV line using bundled 954 conductor with a capacity of 1190 MVA.



Additionally, the assessment indicates that to the extent that additional generation is added in the Polk area or existing uncommitted capacity in the area contracts for firm transmission beyond that modeled in the 2011 base case load flow, as a potential third phase to the expansion of the I-4 corridor both of the expansion alternatives discussed above for implementation in year 2011 may be necessary.  The in-service date for the third phase of the transmission upgrade plan is somewhat uncertain at this time, but nevertheless could fit together with the first two phases in providing additional transfer capability along the I-4 corridor from the Polk county area to the Greater Orlando area load center.     


The results presented in this report are being presented to the FRCC for concurrence that reliability issues for this area during this time frame are being appropriately addressed in accordance with North American Electric Reliability Council (“NERC”) Reliability Standards with the implementation of either one of the two alternative plans discussed in this report.  Together with the comments received from the FRCC (to be provided by January 16, 2006), the Study Participants are progressing on completing a more detailed engineering analysis regarding the engineering and design, permitting requirements, operational coordination requirements for implementation, estimated costs, and time line associated with the upgrades and new transmission facilities being proposed in this report.  Based on the results to date contained in this report, the FRCC comments received and the subsequent engineering analysis a final transmission expansion plan for this area will be selected for implementation. The selection of the transmission expansion plan along with a complete study report (this report plus the engineering analysis) is tentatively scheduled to be completed and provided to the FRCC by February 15, 2006.  


Subsequent to the implementation of the aforementioned transmission expansion for this area it is expected that sufficient transmission capability will be available to accommodate an incremental amount of future un-planned generation and/or transactions, including those emanating from the Polk county area for this time-frame.  To the extent beyond the study time-frame of 2012 additional generation is planned or long-term firm transactions emanate from the Polk county area, and additional load growth also continues along the I-4 corridor, the transmission capability along the I-4 corridor would need to be further expanded to accommodate such future needs.    

II. Scope of System Impact Study


The purpose of the assessment is to determine the impact of planned additional generation in the 2008 through 2012 time frame in the Polk county area and the effects of such generation on the transmission networks. Attachment I contains the scope of the Study and includes the planned firm generation resources expansion for PEF, TEC, FMPA, LAK, OUC, KUA, SECI, RCID and FPL to serve their respective loads.  Based on the findings contained in the report, the implementation of potential feasible alternatives in a coordinated manner is being proposed to ensure compliance with NERC Reliability Standards.  To the extent other transmission issues are identified in this assessment not associated with the generation being added in the Polk county area they will be assessed by the transmission owners as part of a different assessment.

III. Load Flow Analysis

A.
Study Case Development


Study cases were developed using the 2005 FRCC databank cases updated with the best available information.  The power system representations for the following years and seasons were developed:

Summer 2008, 2009, 2010, 2011, 2012

Winter 2008/09, 2010/11, 2011/12 

Several modifications were made to the base cases prior to development of Study cases (See Attachment I, Tables 1, 2 and 3) to represent the Study Participants’ best available assumptions.   

B.
Contingency Analysis - Method


Power Technologies International (“PTI”) software was used to perform an AC load flow contingency analysis on each of the base cases.  Unit contingencies and contingencies of all 69 kV and above transmission lines and transformers were tested in the PEF, FPL, TEC, LAK, KUA, SECI and OUC areas.  All lines and busses 115 kV and above (and some select 69 kV Lines) in the FRCC region were monitored for adherence to NERC Reliability Standards; specifically, contingency overload violations above 100% of the emergency rating (Rate B)
 and voltage violations above 106% or below 95% of nominal voltage.  


C.
Evaluation of Results – Load Flow Analysis Criteria


Load flow cases were evaluated for first contingency violations.  Base cases were compared to Study cases using a 3% of limiting facility rating impact threshold with the base case as the reference.  The 3% threshold filters out most of the irrelevant violations from the analysis.  Base case violations which were aggravated by the transactions by more than 3% (of rating) were examined for existing operational remedies or planned future projects which could be accelerated to mitigate the violation.  Each transmission provider separately assessed transfer capability on its own respective system and recommended potential remedies for reliability criteria violations.

D.
Load Flow Analysis Results:


In order to determine the totality of the upgrades necessary and focus the assessment, a screening evaluation for NERC Reliability Standards violations was performed on each of the load flow cases for the time frame of 2008 through 2012.  This screening evaluation indicated that the load flow case with the most comprehensive set of NERC Reliability Standards violations is the summer 2011 base case.  Accordingly, the Study Participants decided to use the summer 2011 base case as the benchmark case.  This benchmark case would be used for providing direction as to the totality and timeline for the transmission upgrades necessary.  

The 2011 base case has multiple NERC Reliability Standards violations.  With respect to pre-contingency violations of NERC Reliability Standards the West Lake Wales- Intercession City
, Lake Agnes-Osceola and the Cane Island-Taft 230 kV lines are loaded to 130%, 117% and 106% of their respective ratings.  The NERC Reliability Standards associated with first contingency violations observed in the 2011 load flow base case are provided in Attachment II.  Subsequently, a detailed analysis of the summer 2011 load flow case was performed.

2011 Transmission Assessment:  

The results obtained for the summer 2011 time frame assessment indicate that the primary area of focus is to provide additional transmission transfer capability to move power along the I-4 corridor from the Polk county area generation to the Greater Orlando area load center. Specifically, the two existing 230 kV lines between West Lake Wales-Intercession City and Lake Agnes-Osceola that constitute the south end of this I-4 corridor experience severe overload conditions (NERC Reliability Standards violations).  Table 2 below delineates those contingencies which resulted in NERC Reliability Standards violations for these two lines that are used to transfer power from the Polk county area generation to the Greater Orlando area load center.

Table 2
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Multiple expansion alternatives were considered based on the Study Participants’ planning and engineering experience of their respective system capabilities, and opportunities for expansion of the transmission system in this area.  Common to all the alternatives considered is the ability to increase transmission transfer capability along the southern end of the I-4 corridor by increasing the capacity of the existing West Lake Wales-Intercession City 230 kV line.  This increase in capacity is effected by constructing a second parallel West Lake Wales-Intercession City 230 kV line and upgrading the capacity of the existing West Lake Wales-Intercession City 230 kV line by reconductoring it to a capacity of approximately 1190 MVA (conductor type bundled 954 ACSR).  This type of conductor was selected after comparison to the performance of other conductors with similar capability, and consideration of the effect of the reduction in impedance (e.g., reduction of transmission losses) that this conductor would have on lines that are expected to be heavily loaded most of the time.  This transmission transfer capability expansion is hereafter referred to as the “West Lake Wales-Intercession City Corridor Expansion”, and is considered the first phase of the transmission expansion of for the I-4 corridor. 


The “West Lake Wales-Intercession City Corridor Expansion” has been assessed in the past, is considered feasible (permitting, constructability and time frame to implement in order to meet transfer capability needs), is an effective solution for this specific purpose, and from an operational basis a good alternative since the second circuit can be constructed without the need for lengthy clearances of the existing West Lake Wales-Intercession City 230 kV line.  Also, following construction of the second West Lake Wales-Intercession City 230 kV line the existing West Lake Wales-Intercession City 230 kV line can be reconductored (with bundled 954 ACSR).  


While the “West Lake Wales-Intercession City Corridor Expansion” is an effective expansion alternative, Table 3 below shows that for the summer 2011 time frame there are still NERC Reliability Standards violations.   With the West Lake Wales-Intercession City Corridor expansion and other system reconfigurations proposed by OUC, additional transfer capability is still needed along the I-4 corridor to move power from the Polk county area generation to the Greater Orlando area load center.  

Table 3
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S11-BASE



In order to address these NERC Reliability Standards violations in Table 3, again multiple expansion alternatives were considered based on the Study Participants’ planning and engineering experience of their respective system capabilities, and opportunities for expansion of the transmission system in this area. 


The second phase of the expansion of the transmission capability of the I-4 corridor can be accomplished by the implementation of an increase in the capacity of the McIntosh-Lake Agnes 230 kV line and the Southwest (Taft) – Convention Center – Southwood 230 kV line, and either one of two alternatives, or by the implementation of both alternatives to the extent more transmission capability along the I-4 corridor is required.  These two alternatives are discussed below:

· The first of two alternatives associated with the second phase expansion involve increasing the capacity of the existing Lake Agnes-Osceola
, Osceola-Cane Island, Cane-Island-Southwest 230 kV lines, and Taft – Meadow Woods South, in addition to a new 230 kV transmission line from Meadow Woods South to Sky Lake. The increase in capacity would be effected by reconductoring these lines to an approximate capacity of 1190 MVA (conductor type bundled 954 ACSR).  This type of conductor was selected after comparison to performance with other similar capability conductors, the effect of the reduction in impedance (e.g., reduction of transmission losses) that this conductor would have on lines that are expected to be heavily loaded most of the time, and overall consideration of that the I-4 corridor is expected to continue to experience significant load growth over the next several decades.  

· The second of two alternatives associated with the second phase involves the construction of a new Lake Agnes-Gifford-Avalon 230 kV line.  This second alternative has the attributes of providing load serving transmission facilities that are expected to be needed to serve load growth in the area west and northwest of the Orlando area, and of the potential, subject to further assessment, of being able to be constructed without extended clearances of the existing lines associated with the first alternative.  Similar to the first alternative, the new facilities would have an approximate capacity of 1190 MVA (conductor type bundled 954 ACSR).  This type of conductor was selected after comparison to performance with other similar capability conductors, the effect of the reduction in impedance (e.g., reduction of transmission losses) that this conductor would have on lines that are expected to be heavily loaded most of the time, and overall consideration of that the I-4 corridor is expected to continue to experience significant load growth over the next several decades.  


Contingency analysis of the summer 2011 base case with the West Lake Wales-Intercession City Corridor Expansion, and either of the second phase expansion alternatives discussed above ensures compliance with NERC Reliability Standards.  The West Lake Wales-Intercession City Corridor Expansion along with the two alternatives discussed above are geographically depicted in the State of Florida Electric System Map contained in Attachment III.


To the extent that the “West Lake Wales-Intercession City Corridor Expansion” is coupled with either alternative 1 or 2 discussed above, the results of this study indicate that the transmission system has sufficient capability to meet all the planned needs of integrating each of the participants’ respective firm resources with their native network load in accordance with Attachment I, Table I of the Study Scope through the term of this study and NERC Reliability Standards.  

Performance Assessment of Transmission Expansion Alternatives:


With respect to gauging the level of performance of the two alternatives available for expansion, several processes were developed using the summer 2011 benchmark case (including the West Lake Wales-Intercession City Corridor Expansion) that take into consideration the more likely potential uses of the transmission system in the Polk county area.  Additionally, in performing the winter 2008 assessment discussed below the need to upgrade the winter rating of the Vandolah-Charlotte 230 kV line was identified.  As such the results presented below incorporate all of these upgrades. 


The first process developed to gauge the level of performance takes into account the following considerations: i) PEF has the potential to expand its Hines generation site beyond that listed in Attachment I, Table I, and further to serve its respective native network load PEF has stated that there is a likelihood that future generation beyond the 2012 time frame of this study would be at the Hines generation site; and ii) similarly, TEC has capability to expand generation in its Polk Plant to serve its respective native network load.  The process is modeled in the load flows by scaling the PEF generation at Hines with a corresponding PEF native network load increase, and similarly, scaling the TEC generation at Polk with a corresponding TEC native network load increase.  Assessment of the performance for the two alternative plans is then tested by determining the level of scaling at which each of these alternatives results in NERC Reliability Standards violations.  The results of this process for gauging the level of performance of these alternatives indicate a margin of approximately 620 MW and 330 MW for the first and second alternative plans discussed above, respectively.  The limiting facilities that were identified were the rating of the Cane Island-Intercession City and Southwood-Convention Center 230 kV lines for the first and second alternatives, respectively.  To the extent the Cane Island-Intercession City and Southwood-Convention Center 230 kV lines are upgraded the level of performance of these alternatives indicate a margin of approximately 1250 MW and 820 MW for the first and second alternative plans discussed above, respectively.     


Another process developed for gauging the level of performance assesses the transmission system from a more operational perspective.  This process was implemented using three sensitivities.  The three sensitivities and their respective results are discussed below.  

·  
The first sensitivity involves dispatching as a whole uncommitted generation in peninsular Florida to serve a higher than expected Florida load.  The load flow model indicates that for the summer 2011 load flow base case there are 2565 MW of uncommitted generation in peninsular Florida.  The process is modeled in the load flows by scaling as a whole all the uncommitted generation in Florida in proportional increments (until the capacity of each generator is reached) with a corresponding increase of peninsular Florida load.  Assessment of the performance is then tested by determining the level of scaling at which each of the alternative plans results in a NERC Reliability Standards violation.  The results of this process for gauging the level of performance indicates a margin of approximately 1680 MW and 2080MW for the first and second alternative plans discussed above, respectively.  These amounts represent the potential transmission capability to deliver up to 65% and 81% of the uncommitted generation as a whole in peninsular Florida under each of the two alternative plans.


The limiting facility that was identified is the rating of the Poinsett-Holopaw 230 kV line.  To the extent the Poinsett-Holopaw 230 kV line is upgraded the level of performance of these alternatives indicate a margin of approximately 1840 MW and 2080 MW for the first and second alternative plans discussed above, respectively.  These amounts represent the potential transmission capability to deliver up to 71% and 81% of the uncommitted generation as a whole in peninsular Florida under each of the two alternative plans.

·  

The second sensitivity involves dispatching as a whole uncommitted generation in peninsular Florida to serve a higher load for the transmission provider to which each such uncommitted generation is connected.  The process is modeled in the load flows by scaling as a whole all the uncommitted generation in Florida in equal increments (until the capacity of each generator is reached) with a corresponding increase in the transmission provider’s load.  Assessment of the performance is then tested by determining the level of scaling at which each of the alternative plans results in a NERC Reliability Standards violation.  The results of this process for gauging the level of performance of this alternative indicates a margin of approximately 1500 MW and 375 MW for the first and second alternative plans discussed above, respectively.  These amounts represent the potential transmission capability to deliver up to 58% and 14% of the uncommitted generation as a whole in peninsular Florida under each of the two alternative plans.


The limiting facility that was identified is the rating of the Southwood-Convention Center 230 kV line.  To the extent the Southwood-Convention Center 230 kV line is upgraded the level of performance of these alternatives indicate a margin of approximately 1500 MW and 1580 MW for the first and second alternative plans discussed above, respectively.  These amounts represent the potential transmission capability to deliver up to 58% and 61% of the uncommitted generation as a whole in peninsular Florida under each of the two alternative plans.

·  

The third sensitivity involves dispatching as a whole uncommitted generation in peninsular Florida as if such uncommitted generation was a network resource used to serve the native network load of the transmission provider to which each such uncommitted generation is connected.  The process is modeled in the load flows by scaling as a whole all the uncommitted generation in Florida in equal increments (until the capacity of each generator is reached) as if it were a network resource of the transmission provider.  Assessment of the performance is then tested by determining the level of scaling at which each of the alternative plans results in a NERC Reliability Standards violation.  The results of this process for gauging the level of performance of this alternative indicates a margin of approximately 2350 MW and 2565 MW for the first and second alternative plans discussed above, respectively.  These amounts represent the potential transmission capability to deliver up to 91% and 100% of the uncommitted generation as a whole in peninsular Florida under each of the two alternative plans.


The limiting facility that was identified is the rating of the Poinsett-Holopaw 230 kV line.  To the extent the Poinsett-Holopaw 230 kV line is upgraded the level of performance of these alternatives indicate a margin of approximately 2565 MW for both alternative plans discussed above, respectively.  This amount represents the potential transmission capability to deliver up to 100% of the uncommitted generation as a whole in peninsular Florida under each of the two alternative plans. 


As demonstrated above, under either of the alternative plans a reliable and robust transmission system results for the FRCC region.  Specifically, for the peak summer 2011 load conditions sufficient potential transmission capability margin is forecasted to exist to access approximately a combined amount of 330 to 620 MW of new generation in the Polk County area for serving both TEC and PEF native network load, or from an operational perspective to access as a whole from over 14% to 100% of the available uncommitted generation in peninsular Florida.  Nevertheless, since any firm long-term transmission service request associated with the Polk county area or along the southern end of the I-4 corridor can have a material impact on more than one entity, it is recommended that to the extent firm transmission service is being requested for any new generation or any one (or a portion thereof) of the uncommitted generation in this study, the assessment associated with such request should be performed using generally the same process that is being performed under and in accordance with the FRCC Planning Process. 

I-4 Corridor Transmission Expansion Plan Phase-In


After having determined two preferred alternative transmission expansion plans through the 2012 time-frame, the next step of the study was to determine how to phase in such transmission expansion.  In order to determine the phase-in of the transmission expansion plan, assessments were performed for years 2008-2010.  The understanding was that the first year in which reliability criteria violations occurred due to insufficient transmission transfer capability to move power from the Polk county area generation to the Greater Orlando area load center, the West Lake Wales-Intercession City Corridor Expansion would be planned to be placed in service that year.

2008 Transmission Assessment:  

Table 4- Column entitled “S08-Base” below delineates for the 2008 summer load flow case those contingencies which resulted in NERC Reliability Standards violations.

Table 4
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Since the results clearly indicate insufficient transmission transfer capability to move power from the Polk county area generation to the Greater Orlando area load center, the West Lake Wales-Intercession City Corridor Expansion would be planned to be placed in service by the summer of 2008.  Additionally, as noted above NERC Reliability Standards violations are also evident on the Cane Island-Taft 230 kV line.  This NERC Reliability Standards violation has previously been identified and a solution for mitigating it developed; specifically, the upgrade of the Cane Island-Taft 230 kV line.  The upgrade of the Cane Island-Taft 230 kV line to at least 700 MVA mitigates such overload condition.


Contingency analysis results (See Table 4- Column entitled “S08-FS”) show that if by the summer of 2008 the West Lake Wales-Intercession City Corridor Expansion and the upgrade of the Cane Island-Taft 230 kV line are implemented the NERC Reliability Standards violations noted in Table 4 - Column entitled “S08-BASE” above are mitigated.  


Table 4a-Column entitled “W08-BASE” below shows for the 2008 winter load flow with the West Lake Wales-Intercession City Corridor Expansion and the upgrade of the Cane Island-Taft 230 kV line those contingencies which resulted in NERC Reliability Standards violations.

Table 4a
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As shown in Table 4a-Column entitled “W08-FS”, if by the winter of 2008 the Vandolah-Charlotte 230 kV line is upgraded by at least seven percent of its current rating (796 MVA) the NERC Reliability Standards violations noted in Table 4a-Column entitled “W08-BASE”  above are mitigated.  The upgrade needed to mitigate the reliability criteria violations can be effected by FPL upgrading the terminal equipment at FPL’s Charlotte substation to 3000 Amps and Seminole re-rating the Vandolah-Charlotte 230 kV line to a winter rating of 1045 MVA (and 832 MVA as the new summer rating).  

2009, 2010 and 2012 Transmission Assessment:

The assessment for the 2009, 2010 and 2012 time frames show that there are no contingencies which result in NERC Reliability Standards violations with the implementation of the transmission facilities and upgrade phase in plan discussed above.


It is important to note that for summer 2009, without the implementation of the transmission facilities and upgrade phase in plan there is a base case pre-contingency overload on the West Lake Wales-Intercession City and Lake Agnes-Osceola 230 kV lines of 129% and 100%, respectively. 
 Observations – Long Term (2013-2015+) Transmission Expansion for the I-4 Corridor:

The transmission expansion plan discussed above is an aggressive plan to implement in the time frame specified in this study, but provides needed transmission transfer capability for the planned generation sited in the Polk County area to serve the corresponding native network load, and could be implemented by the 2008-2012 time frame.  This expansion plan also provides a finite amount of incremental transfer capability for this area.  To the extent that it is expected that the Polk County area may be an area targeted for future significant amounts of new generation past the time frame assessed in this study to serve load centers spanning the I-4 corridor, further analysis would most likely be necessary to determine additional transmission alternatives for developing incremental transmission capability along the I-4 corridor.  As discussed above, the assessment indicates that to the extent that additional generation is added in the Polk area or existing uncommitted capacity in the area contracts for firm transmission beyond that modeled in the 2011base case load flow, as a potential third phase to the expansion of the I-4 corridor both of the expansion alternatives discussed above may be necessary.  The in-service date for the third phase of the transmission upgrade plan is somewhat uncertain at this time, but nevertheless could fit together with the first two phases in providing additional transfer capability along the I-4 corridor from the Polk county area to the Greater Orlando area load center.      

IV.
Stability Analysis 

A.  Development of Base Cases


Power flow and dynamic data sets that correspond to the following scenarios below were developed:

1. 2010 summer peak. 

2. 2010/11 winter 90%/80% peak with Phase I and Phase II upgrades (alternatives 1 or 2)


B.
Contingency List


For each switching station below, one or two breaker failures and relay failure scenarios were selected that are considered to have the most adverse impact on the transmission system.  Contingency descriptions were developed that identify the sequence of switching and clearing times associated with a three phase fault combined with a stuck breaker or failed relay at each of the stations.

Hines 230kV

Polk 230kV

West Lake Wales 230kV

Intercession City 230kV

Recker/Osprey 230kV

Hardee/Payne Creek 230kV

Cane Island 230kV

C. Analysis Methodology
Breaker failure contingencies were simulated at each of the substations listed above.  Normally cleared three phase faults involving the most critical transmission circuit, if any, of the breaker failure contingencies that result in instability were tested.

D.
Summary of Stability Analysis Results


The stability analysis associated with the implementation of alternative plans 1 and 2 for each of the substations listed above in Section IV.B are currently being performed by the respective owners of such substations.  The stability analysis is scheduled to be completed by January 15, 2006.  The results of the stability analysis will be incorporated into the final report.  

Stability analysis has been previously performed by the respective transmission owners of the stations listed above, the results of the analysis indicate stable responses under testing methodologies consistent with those discussed in Section IV.C.  Since under both alternative plans 1 and 2 significant additional transmission facilities are being installed, it is not expected that system performance associated with stability would be adversely affected.  Nevertheless, as a measure of thoroughness, the Study Participants have agreed to perform the stability analysis discussed above to ensure a reliable system.  
V. Short Circuit Analysis 

A.  Purpose


Determine the impact on substation breaker interrupting capability due to the three alternative transmission expansion plans discussed above 


B.
Analysis Methodology

The analysis was made using PSS/E application for automatic sequence fault calculation for three phase and phase to ground faults.  Fault calculations were performed with a line outage condition (each line outaged individually), where applicable, on all buses.

The breaker duty fault current was compared against the breaker interrupting capability in order to determine if any breaker(s) needed to be replaced.  In circumstances where the study case fault current levels exceeded the mid-breaker rating an additional analysis was performed in order to determine the breaker duty for such mid-breakers.

C.
Findings


For the year 2011 the short circuit levels for the first and second alternatives discussed above that result from the implementation of the transmission expansion plan discussed above are delineated below in Table 5.
Table 5

	Substations
	Three Phase
Alt1/Alt2
	Phase-Ground

Alt1/Alt2

	
	(Amps)
	(Amps)

	Pebb 230kV (TEC)
	59,291 / 59,654
	43,211 / 43,350

	Polk 230kV (TEC)
	46,347 / 46,425
	42,867 / 42,911

	Recker 230kV (TEC)
	36,446 / 38,276
	34,903 / 36,515

	Lake Bryan 230kV (PEF)
	34,295 / 34,611
	23,408 / 23,925

	Hardee 230kV (TEC)
	33,346 / 33,363
	25,105 / 25,111

	Lake Agnes 230kV (TEC)
	25,170 / 29,920
	14,175 / 21,962

	Osceola 230kV (TEC)
	22,984 / 22,904
	5,827 / 18,250

	
	
	

	HinesB 230kV (PEF)
	59,402 / 59,611
	49,300 / 49,398

	Hines 230kV (PEF)
	59,012 / 59,182
	54,422 / 54,518

	Windermere 230kv (PEF)
	40,605 / 41,408
	22,161 / 23,410

	Intercession City 230kV (PEF)
	45,457 / 46,385
	40,709 / 41,870

	West Lake Wales 230kV (PEF)
	39,524 / 39,755
	27,353 / 27,469

	Avalon 230kV (PEF)
	16,425 / 22,504
	9,615 / 13,699

	Gifford 230kV (PEF)
	12,414 / 19,192
	7,638 / 12,078

	
	
	

	Cane Island 230kV (KIS)
	41,865 / 44,069
	33,587 / 36,605

	
	
	

	Taft 230kV (OUC)
	35,012 / 34,514
	14,328 / 14,343

	Southwood 230 kV (OUC)
	33,839 / 36,823
	11,628 / 12,191

	
	
	

	Payne Creek (SEM)
	33,346 / 33,363
	25,105 / 25,111

	
	
	

	McIntosh 230kV (LAK)
	29,736 / 31,093
	28,682 / 30,549



Based on the short circuit levels attained the Study Participants have determined that there are no facility ratings that are exceeded that require topological modifications to the transmission system to reduce such levels of short circuit current.  Increases in short circuit levels that result in equipment rating being exceed can be mitigated either through the upgrade of existing equipment (upgrade of breakers, substation equipment, overhead groundwire, etc.) or by the installation of fault limiting equipment such as phase reactors. 

VI. Conclusions and Recommendations

 To the extent that the upgrades to existing transmission facilities are effected and new transmission facilities are placed in service as delineated in Table 6 (see next page), the results of this study indicate that the transmission system has sufficient capability to reliably (in accordance with NERC Reliability Standards) meet all planned needs on a long term basis of integrating each of the participants’ respective firm resources with their native network load in accordance with Attachment I, Table I of the Study Scope through the term of this study.  

Table 6

	Recommended Transmission Expansi
on Plan for Central Florida (2008-2012)



	Year


	Upgrade of Existing Transmission Facility / New Transmission Facility

	Summer 2008

(or sooner if possible)
	Construct a second parallel West Lake Wales-Intercession City 230 kV line using bundled 954 conductor with a capacity of 1190 MVA

	
	Increase the capacity of the existing West Lake Wales-Intercession City 230 kV line to 1190 MVA by reconductoring it with bundled 954 conductor

	
	Increase the capacity of the existing the Cane Island-Taft 230 kV line to at least 700 MVA by reconductoring 

	Winter 2008/2009
	Upgrade the FPL terminal equipment at FPL’s Charlotte substation to 3000 Amps and re-rate the Vandolah-Charlotte 230 kV line to a winter rating of 1045 MVA (and 832 MVA as the new summer rating)  

	
	Upgrading the existing Holopaw-Poinsett 230 kV line to a rating of approximately 590 MVA

	Summer 2011
	Increase the capacity of the existing McIntosh-Lake Agnes 230 kV line to at least 700 MVA.

	
	Increase the capacity of the Taft-Convention Center
-Southwood 230 kV line to at least 900 MVA.

	
	Alternative 1: Increasing the capacity of the existing Lake Agnes-Osceola-Cane Island, the existing Taft-Meadow Woods South 230 kV line; and construct a Meadow Woods South-Sky Lake 230 kV line.  All of these upgrades and the new line would use bundled 954 conductors with a capacity of 1190 MVA.

OR
Alternative 2: Construct a Lake Agnes-Gifford-Avalon 230 kV line using bundled 954 conductor with a capacity of 1190 MVA.
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PURPOSE:

Perform a comprehensive transmission planning assessment among PEF, TEC, FMPA, LAK, OUC, KUA, Seminole, RCID, JEA and FPL to determine the impact of additional generation in the 2008 through 2012 time frame in the Polk county area and the effects of such generation on the Transmission networks. Based on the results develop potential alternatives in a coordinated manner to mitigate reliability concerns.  To the extent transmission issues are identified in this study not associated with the generation being added in the Polk county area they will be assessed separately (e.g., as part of a different study).
TASK I –STUDY CASE DEVELOPMENT

Develop load flow models for the group for the time frame indicated above. The latest available FRCC load flow databank cases will be used, updated with latest available assumptions for network generation and transmission projects that impact the area of interest.  Existing firm interchange commitments will be used in addition to each utilities assumption with regard to existing contracts that will most likely be extended during this time frame.

Study Cases Development:

Phase I - Based on Attachment 1 develop load flow cases for assessment.  This represents each utilities best guess in terms of facilities going in and their associated transmission to meet their projected load.  These will be summer and winter peak cases with units dispatched economically. 

Phase II – Based on Attachment II develop load flow cases for assessment.  Other scenarios and alternatives may be assessed based on the results obtained as the study progresses.   This includes Off Peak scenarios.  

TASK II – ASSESSMENT OF THE STUDY CASES

Potential system limitations will be assessed using steady state first contingency analysis methods (load flows.    The findings will be documented.

Contingencies:

-69 kV and above Lines and Transformers

Monitor

- Line/Transformer loading that exceeds 95% Rate B Rating and has a >3% change from the non-contingency case.   

-Voltage levels that drop below 0.95 voltage or over 1.06 and have at least a 1.5% change from the non-contingency case.  

-Lines, Transformers and Busses at 115kV or higher plus select 69kV stations and lines. 

TASK III – DEVELOPMENT OF ALTERNATIVES 

Based on the finding of Task II (Assessment of the Study Cases) transmission upgrade alternatives will be developed and tested for performance to mitigate problems identified in Task II.  The alternatives developed will take into consideration the potential feasibility of implementation, long-term performance, system losses, stability impacts, short circuit level impact and cost effectiveness. The findings will be documented.  

TASK IV – ASSESSMENT OF SHORT CIRCUIT LEVELS

A short circuit assessment will be performed for the phase 1 study cases.  Each utility will determine if the resulting short circuit levels of their facilities exceed equipment ratings and require upgrades.  In the short circuit models all generation will be on, regardless of contract.  

TASK V – ASSESSMENT OF STABILITY 

A stability assessment will be performed for the base and study cases.  In addition C2 and C5 contingencies will be considered at this point.  Review C2 and C5 lists and correct in areas of interest.  In the stability models all generation will be on, regardless of contract.  Stability, C2 and C5 assessment will be based on FRCC Standards. 

Task VI – ENGINEERING ASSESSMENT

Integrate the results obtained in Tasks I-V with an engineering assessment and attendant costs of the implementation of potential alternatives.  Each utility will have their engineering groups develop a preliminary estimate, forecast and schedule for projects that occur in their territory.  These estimates should be superior to a “planning” level estimate, but not at the level expected for a contractual agreement.    

TIMETABLE – Phase 1

· Task I –Study cases (based on Attachment 1) should be developed and completed by the end of August. 

· Task II – Assessment of the base cases and study cases along with documentation of findings should be completed by Mid September.  

· Task III – Development of mitigation alternatives and report preparation should be completed end of October.  

· Task IV – Short circuit study cases should be developed and completed in parallel with Tasks I-III. 

· Task V – Stability study performed after completion of III and IV completed by the end of Nov.

· Task VI – Engineering assessment of alternatives should be completed by the end of January. 

TIMETABLE – Phase II

Phase II Activity scheduling will be determined during the Phase I part of the study and run on an as needed basis with the majority of the Phase II activities being identified and scheduled at the completion of Phase I Task III.   The most critical parts of Phase II should be performed prior to March 2006 for any near term concerns so that the companies impacted can make any necessary budgetary plans.  

Commencement of Tasks (or portions thereof) that can be performed in parallel to other Tasks will be initiated as soon as practicable.  The timelines above are subject to change.  To the extent that Tasks are completed earlier, the subsequent Task will be commenced so as to complete the entire study as quickly as practicable. 
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BARTOW GT3 

(400/400) S

HINES 5 (500/500) S
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FPL
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WEST END #2 

(1050/1050) S

TECO

POLK CT 6 

(160/180) W

BAYSIDE CT3A 

(160/180) W

BAYSIDE CT3B 

(160/180) S

CALPINE OSPREY 

(170)

CALPINE OSPREY 

(170)

CALPINE OSPREY 

(170)

CALPINE OSPREY 

(170)

CALPINE OSPREY 

(170)

CALPINE OSPREY 

(170)

END CALPINE 

OSPREY

LAKELAND

McIntosh 2 Retired 

(108/108) W

McIntosh 1 Retired 

(87/87) W

POLK CT7 (160/180) 

W

McIntosh 2 Repowered 

(108/108) W

SEMINOLE

CALPINE OSPREY* 

(Continue)

CALPINE 

OSPREY* 

(Continue)

CALPINE OSPREY* 

(Continue)

END CALPINE 

OSPREY* 

Seminole #3 

(750/750) S

FMPA & KUA

TCEC UNIT 1 

(315/315) S

 

Cane Island CT5 

(168/194) S

Import from NFPP 

(292/292) S - Jointly 

Owned 

In-Service 6/2008

In-Service 6/2010

In-Service 5/2012

Cane Island CT4 

(84/97) S

In-Service 6/2008

JEA

RCID

Import from NFPP 

(70/70) S - Jointly 

Owned 

In-Service 5/2012

Decrease Import 

from PEF by 70

Legend: UNIT NAME (Summer / Winter MWs) "S/W" {Indicating Summer or Winter in-service}

CONTRACT UNITS:

Designated by a *

If the amount is different then shown in the FRCC Model then it is indicated

The amount shown remains until a new amount or the "end" comment is made.  


[image: image7.wmf]ATTACHMENT 1: TABLE 2: TRANSMISSION PLANS

This table represents each utilites best current (unofficial) expectations for transmission that could impact the area of study. 

CONFIDENTIAL: This Attachment contains information that is considered by some study participants to be confidential.  This information is to be kept secure and not to be shared

except with other planners and engineers as neccesary to complete study tasks.  When shared the confidential nature of the information should be emphasized.  

RELIABILITY ONLY INFORMATION: This information is covered by FERC Code of Conduct and can not be shared with Marketing entities.  

2008

2008 W

2009

2010

2011

2012

PEF

Hines to WLW #2 

(Hines 5)

OUC

Stanton-Bithlo 230kV 

Line 

 Poinsette Sanford 

Loop into Bithlo 

(Stanton CCB)

FPL

Oange River Corbett 

Upgrade 230kV Line 

(Indian River*)

Unsited #1 - Loop Martin/Midway

Cape Caneveral to Indian 

River

Reconductor 230 Kv Lines 

(Indian River) 

TECO

Pebbledale/English Crk 

(Polk CT6)

Davis/Wheeler (Polk 

CT6)

English Crk/Wheeler 

(Polk CT7) 

Davis/Chapman #2

Dale Mabry/Denham (Polk CT7)

Pebbledale/Bell Crk: Bus 

into Fishhawk (Polk CT6)

LAKELAND

SEMINOLE

Re-Rate Silver Springs North/SGS 

#1 & #2

Loop Duval/Putnam through SGS

Loop Bradford/Putnam through 

Rice

FMPA & KUA

Loop Midway -Turnpike 

line into TCEC

Line #1&2 NFPP to PEF Ft. White

50 miles 230 kV Double Ckt

Line #3 & 4 NFPP to FPL Bradford

50 miles 230 kV Double Ckt

In-Service 5/2012

JEA

RCID

(Part owner of FMPA and KUA 

Line above)

A (unit name) represent's project tied to a power plant or power contract


[image: image8.wmf]ATTACHMENT 1: TABLE 3: Case Changes

This table shows changes to the FY2005 FRCC Cases that will be required

CONFIDENTIAL: This Attachment contains information that is considered by some study participants to be confidential.  This information is to be kept secure and not to be shared

except with other planners and engineers as neccesary to complete study tasks.  When shared the confidential nature of the information should be emphasized.  

RELIABILITY ONLY INFORMATION: This information is covered by FERC Code of Conduct and can not be shared with Marketing entities.  

2008

2008W

2009

2010

2011

2012

PEF

Add Bartow GT1, GT2 

& P#5

Add Bartow GT3

Add Bartow GT3

Remove H5 (Winter)

Remove H5 

Remove H5 

Retain Hines 5

Remove Generators 

at bus 3521

Remove H-WLW#2 

(Winter)

Remove H-WLW#2

Remove H-WLW#2

Retain H-WLW #2

Remove Zeph. 

N/Denham

Remove Zeph. 

N/Denham

Remove Zeph. 

N/Denham

Remove Zeph. 

N/Denham

OUC

578 MW Sale from 

IRP to FPL

250 MW Sale from 

IRP to FPL

Upgrade IRP/Cape 

K 230 kV lines

Add 5 Ohm Reactor 

to IRP/Cape K 

Lines

FPL

TECO

Remove 

Pebbledale/English 

Crk

Retain 

Pebbledale/English 

Crk

Add Davis/Wheeler

Add English 

Crk/Wheeler

Remove English 

Crk/Hampton

Remove English 

Crk/Hampton

Remove English 

Crk/Hampton

Remove English 

Crk/Hampton

Remove 

Hampton/Wheeler

Remove 

Hampton/Wheeler

Remove 

Hampton/Wheeler

Remove Dale 

Mabry/Denham

Remove Dale 

Mabry/Denham

Retain Dale 

Mabry/Denham

Shift 224MW from 

Bayside to Polk

Shift 172MW from 

Bayside to Polk

Shift 180MW from 

Bayside to Polk

Shift 174MW from 

Bayside to Polk

Shift 255MW from 

Bayside to Polk

Shift 45MW from 

Bayside to Polk

Remove 

Davis/Wilderness

Remove 

Davis/Wilderness

LAKELAND

Remove MP2 (Winter)

Remove MP1 

Repower MP2 

(Winter)

SEMINOLE

Continue Calpine 

Osprey* (340/360)

Continue Calpine 

Osprey* (340/360)

Continue Calpine 

Osprey* (340/360)

End Calpine Osprey*

Back-down SGS 

Unsited CTs (340/360)

Back-down SGS 

Unsited CTs  

(340/360)

Back-down SGS 

Unsited CTs  

(340/360)

FMPA & KUA

LWU CT 2&3 

(84/98) W

Cane Island CT5 

(168/196) W

NFPP (362/362) S - 

Jointly Owned

Remove 1/2008

Added 6/2010, was 

planned for 1/2011

In-Service 5/2012

Cane Island CT4 

(84/97) S

In-Service 6/2008

JEA

NFPP (362/362) S - 

Jointly Owned

RCID

In-Service 5/2012

* indicates a power contract



[image: image9.wmf]ATTACHMENT 1: TABLE 4: GENERATION PLAN DETAILS

This provides any details on generating plants that needs to be documented for the study.

CONFIDENTIAL: This Attachment contains information that is considered by some study participants to be confidential.  This information is to be kept secure and not to be shared

except with other planners and engineers as neccesary to complete study tasks.  When shared the confidential nature of the information should be emphasized.  

RELIABILITY ONLY INFORMATION: This information is covered by FERC Code of Conduct and can not be shared with Marketing entities.  

PEF

BARTOW UNITS: Currently no transmission plans that impact the area of study.

OUC

Stanton CCB is planned to be 311 MW and put in service in June 2010.

Stanton/Bithlo 230 kV line to be built, along with looping the FPL 230 kV line into Bithlo and install 230/69 kV bus tie.

FPL and PEF will investigate connecting Poinsett/Saford at Winter Springs or looping Bithlo back to Rio Pinar.

FPL

Westend #1 in 2009 connected to Corbett 230 kV Substation

Westend #2 in 2010 connected to Corbett 500 kV Substation

Unsited #1 in 2012 connected via loop of Martin/Midway 500 kV line

TECO

Firm purchase 170 MW from Calpine Osprey 2008S-2010W

Polk CT4, CT5 & CT6 moved ahead of Bayside CT3A & CT3B (all 160/180)

LAKELAND

Winter of 2008 McIntosh Unit 2 will be retired with a net of 108 MW summer and winter

Winter of 2010 McIntosh Unit 1 will be retired with a net of 87 MW summer and winter

Winter of 2010 McIntosh Unit 2 will be repowered with the same net 108 MW summer and winter

No new transmission lines planned during this study time period

SEMINOLE

Calpine Osprey Contract extended through end of Winter 2011/2012 (340/360)

Calpine Osprey replaces (340/360) of SGS Unsited CTs

FMPA & KUA

TCEC #1 (315/315) S, in-service June 2008, connected via loop to FPL Midway/Turnpike 230 kV line

Cane Island CT4 (84/97) S, in-service June 2008

Cane Island CT5 (168/194) S, in-service June 2010

NFPP (400/400) S, coal plant is modeled for the study with new transmission tie-lines from NFPP to PEF Ft. White and NFPP to FPL Bradford

NFPP is planned to be in-service in May 2012

HINES 5: Hines to West Lake Wales Circuit 2 will be built to accomdate this unit.  In addition the Hines bus will be split into A&B with Hines 1-3 on A and Hines 4&5 on B 

with a reactor between the buses. 

HINES 6: May be considered as part of Phase 2.



ATTACHMENT II

RELIABILITY CRITERIA VIOLATIONS

2011 BENCH MARK CASE
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[image: image11.wmf] 9100 RECKER   230 TO  9160 GAPWAY   230 CKT 1 

 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 

604

1.10

 9150 LKAGNES  230 TO  9160 GAPWAY   230 CKT 1 

 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 

604

1.10

  342 CHARLOTE 230 TO  7152 VAN-CHAR 230 CKT 1 

 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 

604

1.09

 6102 WEST     230 TO  2878 BARCOLA  230 CKT 1 

 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 

604

1.09

 7152 VAN-CHAR 230 TO  2890 VANDOLAH 230 CKT 1 

 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 

604

1.09

 7431 STC EAST 230 TO  2882 HOLOPAW  230 CKT 1 

 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 

604

1.09

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.41

 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.31

 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.31

 2879 CANOE CK 230 TO  2882 HOLOPAW  230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.24

 2879 CANOE CK 230 TO  2891 WLK WALE 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.24

  467 POINSETT 230 TO  2882 HOLOPAW  230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.21

  189 ANDYTOWN 500 TO   354 ORANGE R 500 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.20

  354 ORANGE R 500 TO   351 ORANGE R 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.20

 3551 CENT FLA 500 TO  3555 CRYST RV 500 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.20

 2744 DUNDEE   69. TO  2892 DUNDEE   230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.16

 9150 LKAGNES  230 TO  9190 AGNES-RX 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.16

  353 WHIDDEN  230 TO  2890 VANDOLAH 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.15

 5352 CAN ISL  230 TO  2883 INTERCSN 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.15

 6102 WEST     230 TO  2271 GRIFFIN  230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.15

 2271 GRIFFIN  230 TO  2884 KATHLEEN 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.14

 9050 PEBB     230 TO  2878 BARCOLA  230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.14

 2163 CAMP LK  230 TO  3521 CENT FLA 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.12

 2164 CLMT EST 230 TO  3521 CENT FLA 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.12

 9100 RECKER   230 TO  9160 GAPWAY   230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.12

 9150 LKAGNES  230 TO  9160 GAPWAY   230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.12

  342 CHARLOTE 230 TO  7152 VAN-CHAR 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.11

 6102 WEST     230 TO  2878 BARCOLA  230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.11

 7152 VAN-CHAR 230 TO  2890 VANDOLAH 230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.11

 7431 STC EAST 230 TO  2882 HOLOPAW  230 CKT 1 

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

604

1.11

 5352 CAN ISL  230 TO  2883 INTERCSN 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.20

 2166 LK BRYAN 230 TO  2883 INTERCSN 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.14

 2166 LK BRYAN 230 TO  2883 INTERCSN 230 CKT 2 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.14

 2165 INTERNAT 230 TO  2166 LK BRYAN 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.09

 2523 MEADWD S 69. TO  2583 MEADWD S 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.09

 5704 TAFT     230 TO  2583 MEADWD S 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.09

 2165 INTERNAT 230 TO  2167 WINDERME 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.08

 2166 LK BRYAN 230 TO  2167 WINDERME 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.08

 2581 ECON     230 TO  2586 RIO PINR 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.08

  469 SANFORDI 230 TO  2580 ALTAMONT 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.07

 3551 CENT FLA 500 TO  3555 CRYST RV 500 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.07

 2163 CAMP LK  230 TO  3521 CENT FLA 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.06

 2164 CLMT EST 230 TO  3521 CENT FLA 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.06

 2581 ECON     230 TO  2589 WTR PK E 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.05

  469 SANFORDI 230 TO   742 SANFORDO 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.03

 3301 CR RV G3 22. CKT 1                         

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.03

 2073 SPG LAKE 230 TO  2580 ALTAMONT 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.02

 2584 MYRTL LK 230 TO  2585 N LONGWD 230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.02

 5702 PERSHING 230 TO  5566 PERSHING 115 CKT 2 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.02

 2161 AVALON   230 TO  2163 CAMP LK  230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.01

 3319 CR RV G4 24. CKT 1                         

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.01

 3320 CR RV G5 24. CKT 1                         

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.01

 5702 PERSHING 230 TO  5566 PERSHING 115 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.01

 6102 WEST     230 TO  2271 GRIFFIN  230 CKT 1 

 5710 C CENTER 230 TO  5730 SW SUB   230 CKT 1 

400

1.00

 5352 CAN ISL  230 TO  2883 INTERCSN 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.46

 2166 LK BRYAN 230 TO  2883 INTERCSN 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.38

 2166 LK BRYAN 230 TO  2883 INTERCSN 230 CKT 2 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.38

 5352 CAN ISL  230 TO  5353 KIS CLAY 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.38

  189 ANDYTOWN 500 TO   354 ORANGE R 500 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.31

  354 ORANGE R 500 TO   351 ORANGE R 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.31



[image: image12.wmf] 2165 INTERNAT 230 TO  2166 LK BRYAN 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.31

  467 POINSETT 230 TO  2882 HOLOPAW  230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.30

 2166 LK BRYAN 230 TO  2167 WINDERME 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.30

 2165 INTERNAT 230 TO  2167 WINDERME 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.29

 2879 CANOE CK 230 TO  2882 HOLOPAW  230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.29

 2879 CANOE CK 230 TO  2891 WLK WALE 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.29

 3551 CENT FLA 500 TO  3555 CRYST RV 500 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.25

 6102 WEST     230 TO  2271 GRIFFIN  230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.25

  353 WHIDDEN  230 TO  2890 VANDOLAH 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.24

 2271 GRIFFIN  230 TO  2884 KATHLEEN 230 CKT 1 

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.24

 5534 STN #1   24. CKT 1                         

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.24

 5537 STN #2   24. CKT 1                         

 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 

444

1.24

 2891 WLK WALE 230 TO  2892 DUNDEE   230 CKT 1 

 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 

444

1.36

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 

444

1.30

 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 

 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 

444

1.29

 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 

 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 

444

1.28

 7891 OSCEOLA  69. TO  7890 OSCEOLA  230 CKT 1 

 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 

444

1.02

  189 ANDYTOWN 500 TO   354 ORANGE R 500 CKT 1 

 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 

444

1.01

  354 ORANGE R 500 TO   351 ORANGE R 230 CKT 1 

 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 

444

1.01

 6102 WEST     230 TO  2271 GRIFFIN  230 CKT 1 

 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 

444

1.00

 2891 WLK WALE 230 TO  2892 DUNDEE   230 CKT 1 

 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 

444

1.36

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 

444

1.30

 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 

 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 

444

1.29

 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 

 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 

444

1.28

 7891 OSCEOLA  69. TO  7890 OSCEOLA  230 CKT 1 

 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 

444

1.02

  189 ANDYTOWN 500 TO   354 ORANGE R 500 CKT 1 

 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 

444

1.01

  354 ORANGE R 500 TO   351 ORANGE R 230 CKT 1 

 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 

444

1.01

 6102 WEST     230 TO  2271 GRIFFIN  230 CKT 1 

 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 

444

1.00

 2891 WLK WALE 230 TO  2892 DUNDEE   230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.56

 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.49

 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.48

 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.47

  189 ANDYTOWN 500 TO   354 ORANGE R 500 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.20

  354 ORANGE R 500 TO   351 ORANGE R 230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.20

 6102 WEST     230 TO  2271 GRIFFIN  230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.20

 2271 GRIFFIN  230 TO  2884 KATHLEEN 230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.17

 3551 CENT FLA 500 TO  3555 CRYST RV 500 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.17

 2879 CANOE CK 230 TO  2891 WLK WALE 230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.15

 2879 CANOE CK 230 TO  2882 HOLOPAW  230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.14

  353 WHIDDEN  230 TO  2890 VANDOLAH 230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.13

  467 POINSETT 230 TO  2882 HOLOPAW  230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.13

 2163 CAMP LK  230 TO  3521 CENT FLA 230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.13

 2164 CLMT EST 230 TO  3521 CENT FLA 230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.13

 3521 CENT FLA 230 TO  3552 CENT-DM2 500 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.12

 3521 CENT FLA 230 TO  3553 CENT-DUM 500 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.12

 3551 CENT FLA 500 TO  3552 CENT-DM2 500 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.12

 3551 CENT FLA 500 TO  3553 CENT-DUM 500 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.12

 6104 TENOROC  230 TO  6106 I-STATE  230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.12

 9100 RECKER   230 TO  9120 SELOSE   230 CKT 1 

 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 

444

1.12


ATTACHMENT III

STATE OF FLORIDA ELECTRIC SYSTEM MAP

EXPANSION ALTERNATIVES

2008-2012 Tr
ansmission Expansion Plan : Alternative 1 Reconductor Lake Agnes-Taft 230 kV lines
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2008-2012 Transmission Expansion Plan-Alternative II – Lake Agnes-Gifford-Avalon 230 kV lines [image: image14.png]oKsvLE
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ATTACHMENT IV

OWNERSHIP OF TEMINAL SUBSTATIONS FOR EXPANSION 

PLAN FOR CENTRAL FLORIDA (2008-2012)

Progress Energy Florida (PEF):

Avalon 230 kV

Gifford 230 kV

Holopaw 230 kV

Intercession City 230 kV

Meadow Woods 230 kV

Skylake 230 kV

West Lake Wales 230 kV

Kissimmee Utilities Authority (KIS):
Cane Island 230 kV

Orlando Utilities Commission (OUC):
Convention Center 230 kV

Osceola 230 kV

Southwest 230 kV

Southwood 230 kV

Taft 230 kV

Florida Power & Light Company (FPL):
Charlotte 230 kV

Poinsett 230 kV

Lakeland Electric (LAK):
McIntosh 230 kV

Tampa Electric Company (TEC):
Lake Agnes 230 kV



















































































































































































































S11-PRE





1.19





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





  354 ORANGE R 500 TO   351 ORANGE R 230 CKT 1 





1.19





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





  189 ANDYTOWN 500 TO   354 ORANGE R 500 CKT 1 





1.20





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





  467 POINSETT 230 TO  2882 HOLOPAW  230 CKT 1 





1.21





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 2879 CANOE CK 230 TO  2891 WLK WALE 230 CKT 1 





1.21





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 2879 CANOE CK 230 TO  2882 HOLOPAW  230 CKT 1 





1.28





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 





1.28





1.07





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2163 CAMP LK  230 TO  3521 CENT FLA 230 CKT 1 





1.08





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 9100 RECKER   230 TO  9160 GAPWAY   230 CKT 1 





1.08





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 9050 PEBB     230 TO  2878 BARCOLA  230 CKT 1 





1.08





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2271 GRIFFIN  230 TO  2884 KATHLEEN 230 CKT 1 





1.10





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 6102 WEST     230 TO  2271 GRIFFIN  230 CKT 1 





1.10





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 5352 CAN ISL  230 TO  2883 INTERCSN 230 CKT 1 





604





1.10





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  353 WHIDDEN  230 TO  2890 VANDOLAH 230 CKT 1 





1.11





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 9150 LKAGNES  230 TO  9190 AGNES-RX 230 CKT 1 





1.11





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2744 DUNDEE   69. TO  2892 DUNDEE   230 CKT 1 





1.15





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 3551 CENT FLA 500 TO  3555 CRYST RV 500 CKT 1 





1.16





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  354 ORANGE R 500 TO   351 ORANGE R 230 CKT 1 





1.16





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  189 ANDYTOWN 500 TO   354 ORANGE R 500 CKT 1 





1.17





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  467 POINSETT 230 TO  2882 HOLOPAW  230 CKT 1 





1.19





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2879 CANOE CK 230 TO  2891 WLK WALE 230 CKT 1 





1.19





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 





1.38





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 





1.06





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 7431 STC EAST 230 TO  2882 HOLOPAW  230 CKT 1 





1.06





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 7152 VAN-CHAR 230 TO  2890 VANDOLAH 230 CKT 1 





1.06





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 6102 WEST     230 TO  2878 BARCOLA  230 CKT 1 





1.06





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  342 CHARLOTE 230 TO  7152 VAN-CHAR 230 CKT 1 





1.07





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 9150 LKAGNES  230 TO  9160 GAPWAY   230 CKT 1 





1.07





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2164 CLMT EST 230 TO  3521 CENT FLA 230 CKT 1 





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2879 CANOE CK 230 TO  2882 HOLOPAW  230 CKT 1 





1.26





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 





1.26





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 





1.36





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 





1.06





444





 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 





BASE CASE





1.17





444





 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 





BASE CASE





1.3





492





 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 





BASE CASE





1.28





492





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





BASE CASE





1.24





492





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





BASE CASE





LIMITING FACILITY





CONTINGENCY





S11-PRE





1.10





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 2164 CLMT EST 230 TO  3521 CENT FLA 230 CKT 1 





1.10





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 2163 CAMP LK  230 TO  3521 CENT FLA 230 CKT 1 





1.11





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 9050 PEBB     230 TO  2878 BARCOLA  230 CKT 1 





1.11





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 2271 GRIFFIN  230 TO  2884 KATHLEEN 230 CKT 1 





1.12





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 6102 WEST     230 TO  2271 GRIFFIN  230 CKT 1 





1.12





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 5352 CAN ISL  230 TO  2883 INTERCSN 230 CKT 1 





1.12





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





  353 WHIDDEN  230 TO  2890 VANDOLAH 230 CKT 1 





1.13





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 2744 DUNDEE   69. TO  2892 DUNDEE   230 CKT 1 





1.14





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 9150 LKAGNES  230 TO  9190 AGNES-RX 230 CKT 1 





1.18





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 3551 CENT FLA 500 TO  3555 CRYST RV 500 CKT 1 





1.19





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





  354 ORANGE R 500 TO   351 ORANGE R 230 CKT 1 





1.19





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





  189 ANDYTOWN 500 TO   354 ORANGE R 500 CKT 1 





1.20





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





  467 POINSETT 230 TO  2882 HOLOPAW  230 CKT 1 





1.21





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 2879 CANOE CK 230 TO  2891 WLK WALE 230 CKT 1 





1.21





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 2879 CANOE CK 230 TO  2882 HOLOPAW  230 CKT 1 





1.28





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 





1.28





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 





1.38





604





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 





1.06





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 7431 STC EAST 230 TO  2882 HOLOPAW  230 CKT 1 





1.06





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 7152 VAN-CHAR 230 TO  2890 VANDOLAH 230 CKT 1 





1.06





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 6102 WEST     230 TO  2878 BARCOLA  230 CKT 1 





1.06





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  342 CHARLOTE 230 TO  7152 VAN-CHAR 230 CKT 1 





1.07





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 9150 LKAGNES  230 TO  9160 GAPWAY   230 CKT 1 





1.07





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2164 CLMT EST 230 TO  3521 CENT FLA 230 CKT 1 





1.07





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2163 CAMP LK  230 TO  3521 CENT FLA 230 CKT 1 





1.08





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 9100 RECKER   230 TO  9160 GAPWAY   230 CKT 1 





1.08





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 9050 PEBB     230 TO  2878 BARCOLA  230 CKT 1 





1.08





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2271 GRIFFIN  230 TO  2884 KATHLEEN 230 CKT 1 





1.10





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 6102 WEST     230 TO  2271 GRIFFIN  230 CKT 1 





1.10





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 5352 CAN ISL  230 TO  2883 INTERCSN 230 CKT 1 





1.10





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  353 WHIDDEN  230 TO  2890 VANDOLAH 230 CKT 1 





1.11





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 9150 LKAGNES  230 TO  9190 AGNES-RX 230 CKT 1 





1.11





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2744 DUNDEE   69. TO  2892 DUNDEE   230 CKT 1 





1.15





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 3551 CENT FLA 500 TO  3555 CRYST RV 500 CKT 1 





1.16





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  354 ORANGE R 500 TO   351 ORANGE R 230 CKT 1 





1.16





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  189 ANDYTOWN 500 TO   354 ORANGE R 500 CKT 1 





1.17





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





  467 POINSETT 230 TO  2882 HOLOPAW  230 CKT 1 





1.19





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2879 CANOE CK 230 TO  2891 WLK WALE 230 CKT 1 





1.19





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 2879 CANOE CK 230 TO  2882 HOLOPAW  230 CKT 1 





1.26





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 5801 OUCCITP2 230 TO  7890 OSCEOLA  230 CKT 1 





1.26





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 5801 OUCCITP2 230 TO  5352 CAN ISL  230 CKT 1 





1.36





604





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 





1.06





444





 7890 OSCEOLA  230 TO  9190 AGNES-RX 230 CKT 1 





BASE CASE





1.17





444





 5800 OUCCITP1 230 TO  5352 CAN ISL  230 CKT 1 





BASE CASE





1.30





492





 2892 DUNDEE   230 TO  2893 OAKHILLS 230 CKT 1 





BASE CASE





1.28





492





 2876 LOUGHMAN 230 TO  2893 OAKHILLS 230 CKT 1 





BASE CASE





1.24





492





 2876 LOUGHMAN 230 TO  2883 INTERCSN 230 CKT 1 





BASE CASE





LIMITING FACILITY





CONTINGENCY








� This limitation has been observed operationally on multiple occasions during 2005.


� The study presumes that the Southwest substation configuration will be in-service by 2011.  To the extent the implementation of Southwest substation is postponed, Taft substation would be substituted as the termination point. 


� OUC and LAK used continuous rating (Rate A) for the study, FPL, SECI and TEC do not differentiate between Rate A and Rate B for Transmission Lines. 


� The West Lake Wales to Intercession City 230 kV line includes the 230/69 kV stations of Dundee, Oak Hills and Loughman depending on the year examined. 


� The upgrade of the Lake Agnes-Osceola 230 kV line would entail removal of the line reactor located at Lake Agnes.


� The study presumes that the Southwest substation configuration will be in-service by 2011.  To the extent the implementation of Southwest substation is postponed, Taft substation would be substituted as the termination point. 





�This table needs to be adjusted to look like Table 1.  


�This table needs to be adjusted to look like Table 1.  


�In both drawings, remove the Gifford to Intercession city line.
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