


KluU.•• UtUity Autborlty 
Florida M••lclpal Power Aaeacy 

Caae lllaad Ualt 3 Traasmission Impact Study 

DOCUMENT NUHBER-OATf: 

07883 JlL271 
f PSC · fi£ CORO S/ R( PORTIHG 



• 
1.0 

2.0 

3.0 

4.0 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

()bject.ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Criteria and Allumptiona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

3 . I Operatina Criteria and Assumptions . . . . . . . . . . . . . . . . . . . . . . . 2 

3.2 Syatem Plannina Criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

3.3 Continpnc:ies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

3.4 Economic Cnt.ia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Load Flow Analytis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

4.1 Description of Study . . ....... .... ... . ..... . . . . . ........ 4 

4.2 Summary ofStudy Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 

S. 0 Capitol Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 



1.0 IDtroduedH 

Kiai••ee UtUity Authority 

florida M••idpal Power Apacy 

c-... Ualt 3 TraDIDilnlo• l•p•et Study 

This ltudy invatiptea the tnnlmiuion improvements auociated with the addition of Cane 

lslmd 3. 

l.O Objecdva 

The objectives of this ltUdy will be to useu the transmission impacts on surrounding 

transmiuion systems reaultina from the addition of these facilities and determine the 

tranlmiuion improvement• necaaary to tranlfer this capacity to the identified locations 

within the State of Florida. 

Load ftow Mllysil will be performed using the FY 1998 base case databases available from 

the Florida Reliability Coordinating Council (FRCC). Load level base case to be used will 

be 2001 Summer Pe.k. 

3.0 Critert. ••d Au••pdoas 

This section will addreu the criteria and usumptions to be used in the load flow atudiea and 

uthor analyaca. These include: 

• Operatina Criteria and Assumptions 

• System Plannina Criteria 

Contingencies 

• Economic Criteria 



3.1 Operatiaa Criteria uc1 All••ptiou 

The foiJowinl opentina criteria and uaumptions will apply durina the performance of the 

load flow casea. 

Shym Bpqtive Power Soyrpoa: Switchable capaciton and seuonally switched capacitors 

will be shown in service durina the summer peak cues and not in service for the otT-peak 

cues, u lona u normal vohqe ranaes can be maintained. 

Qpcratjon ofLTC: Transformer L TC's wiJI be placed in operation to control the appropriate 

bus voltaaes durina the runnina of base cues and continaency cues. 

3.2 S)'ltela Plaaalaa Criteria 

The criteria used in this study for identifYina potential transmission system problems are as 

foUows: 

Normal Operatina Conditions 

Transformer and transmission line loadings will not exceed I<>O-Io111 of normal rating 

(Rate A) 

Minimum allowable transmission system voltage will be 95 l!lo of nominal voltaae 

(0.9S per unit (PU)) 
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Contingency Conditions (Lou of Generation. Load, or Transmiuion ) 

Transfonner and transmission line loadings will not exceed I 0<>-1.'1' of emergency 

rating (Rate B) 

Minimum allowable tranJmiuion system voltqe wiU be 90 % of nominal volt~&e 

(0. 90 per unit (PU)) 

Siftsle continpncy would not c:ause cuading to neighboring utilities. 

Note (1): 1()01.4 repraentl the percent current loading of the system element with reference 

to its bue rabna· 

3.3 Coatlaaades 

Load ftow analyses will be uaed to examine the reaction of the system to single contingencies 

aarroundina Cane laland. This wiU include outages of 230 kV lines, 69 kV lines, and 

transformers. 

3.~ Eeoaomk Criteri8 

The following are the economic: criteria for use in evaluating the addition of transmission 

facilities for Cane IJiand 3. 

Annual Esc:alation Rates: 

General and Capita) Costs: 

<>aM Costs: 
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Bond Interest Rate: 

Present Worth Discount Rate: 

Fixed Chirp Rate: 

Period of Economic AnalyGis: 

4.0 Load flow Aaalysit 

.C. I DacrlptiOII of Study 

s.s•;. 
s.se;. 

8.2% 

1998-2017 

The lold flow atudy wu performed using the FY98 base case for the year 2001 from the 

Florida Reliability Coordinating Council (FRCC). Net Area (Interchange) Totals from the 

load flow bue cue are tabulated for each utility entity in the Florida system and are shown 

in Appendix A This table indicates a load of24S MW for IGssimmee Utility Authority for 

the Summer 2001 Peak base cue. This is less than the 2S7 MW peak base demand for KUA 

without the Expo Center u shown in the Need for Power Application for Cane Island 3. 

This study is intended to investigate the need fo1 construction of the Cane Island to 

lnterceuion City 230 kV u an additional outlet line from the plant into the Florida system. 

The alternative plans studied were as follows: 

I. Addition of Cane Island- Intercession City 230 kV line. 

2. No Cane Island -Intercession City 230 kV line. 

3. No Cane Island - Intercession City 230 kV line, with the addition of a Second 

Clay Street 23()..69 kV Transfonner. 
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• Load flow cue1 were perfonned for each of the alternative plans liJICd above. The load flow 

cuea included a bue cue for each plan and linaJe continaency outqea of each 230 k V line 

leavina Cane Island and the 69 kV lines leaving the KUA Clay Street Substation. 

4.2 s .... ,. or sa-, ...... 

Load 8ow cfilaramslhowina the ftowa in KUA circuitJ and voltaaes at KUA buses are 

included in Appendix B. 

I. Continpncy cues for Alternative Plan l do not result in any overloads or voltage 

problems. 

2. Ala.native Plan 2 lhowl an overload of the Clay Street transfonner during an outage of 

the Cane laland- Taft 230 kV line. For this reason, an alternative plan which included the 

inlt1D1tion of 1 sec::ond City Street tranaformer wu considered (Plan 3 ). 

3. Alternative Plan 3 shows an overlotd of the Clay Street - Hansel 69 k V line during an 

outap of the Cane Island- Taft 230 kV line. The Clay Street- Airport 69 kV line is almost 

overloaded durina this outqe, also. This plan would require the addition of a second Clay 

Street- Hansel69 kV line, or the rcconductoring ofthis circuit.· This plan would also require 

the addition of a second Clay Street- Airport 69 kV line, or the reconductoring of this circuit 

within 1 few yean. 
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Load ftow cue. were performed for each of the alternative plans lilted above. The load flow 

ca. included a bue cue for elda plan and linalt continaenc:y outaaea of each 230 kV line 

leavina Cane Island end the 69 kV linea Ieavins the KUA Clay Street Substation. 

4.2 s. ••• ,. or ShMIJ ....... 

Load flow cliqrams lhowina the flows in KUA cireuitl and voltages at KUA buses are 

included in Appendix B. 

I. Continpncy cues for Alternative Plan I do not result in any overloads or voltage 

problems. 

2. Alc.native Plan 2 ahowl an overload of the Clay Street transfonner during an outage of 

the Cine llland ·Taft 230 kV line. For this reason. an alternative plan which included the 

inlt.Uation of a second Clay Street tranJformer wu considered (Plan 3). 

3. Alternative Plan 3 lhowt an overload of the Clay Street- Hansel 69 kV line during an 

outap of the Cane Island- Taft 230 kV line. The Clay Street- Airport 69 kV line is almost 

overloaded durina this outage, also. This plan would require the addition of a second Clay 

Street - Hanset 69 kV line, or the reconductoring of this circuit.· This plan would also require 

the addition ofa second Clay Street- Airport 69 kV line, or the reconductoring of this circuit 

within a few yean . 
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S.O Capital COlt 

The capilli COlt ftw the Cane llland- lnterceuion City 230 kV tranamiuion line and the 

addition~~ Clay Street transformer and reconductorir.; of the Clay Street - Hansel 69 kV line 

and the Clay Street- Airport 69 kV line are presented below. 

Cane Island -Intercession City 230 kV Line 

Clay Street Transformer 

Clay St• · Hanlel Reconductorina 

Clay Street - Airport Rec.>nductoring 

$4,657,492 

$3,837,893 

S2.1ll.S80 

$5,989,263 

$2.191.140 

$8,)<10,613 

M shown, the capital cost for the Cane Island- Intercession City 230 kV line is $1 .3 million 

lower in COR than the Clay Street Trantformer and the Clay Street · llanael Rcc.:onductorina 

The capital COlt for the Cane Island -Int~on City 230 kV line is $3 .5 million leu when 

the reconductorina ofthe Clay Street- Airport line is included. Reconductoring of this line 

will be required about one year after the Clay Street • Hansel line 

6 



• 

Appendix A 

• Net Area lnterchanae Totals 



• • • l 
PTI INTE~IVE POWER SYSTEM SIHULATOR--PSS/E THU, JUN 11 1998 9 : 07 I 2001 SUMMER BASE CASE - FY1998 - REVISION 3 ARU TOTALS 

IN HW/HVM 

FR<»C TO TO BUS TO LINE nat TO DESIRED 
AJtU. GENERATION LeW) SHUNT SHUNT CBI\RGING NET INT LOSSES NET INT 

1 15478 . 9 11551.9 0 . 0 0 . 1 0 . 0 - 3419 .1 415 . 9 -3490. 1 
FPL 3245 . 2 5519 . 8 -4091.9 - 1359 . 4 3456 . !1 426.9 6206 . 0 

2 8460 . 4 9207 . 4 0 . 0 0 . 0 0 .0 -957 . 9 21 1. 1 -957.5 
rrc 2459 . 3 2135 . 6 -1871 . 1 0 . 0 1110.9 125. 7 2486.6 

3 93 . 9 108 .0 0 . 0 0. 0 o.o -15 . 8 1. 7 -15 . 8 
rr-r -17 . 6 17 .0 -20 . 4 0 . 0 1.4 -23 . 0 10 . 2 

4 405 .2 410 .!1 0 . 0 0 . 0 0.0 -9 . 4 4 . 1 -9 . 4 
CiVL 58 . 5 26 . 3 -25 . 9 0 . 0 13 . 1 22.4 48 . 9 

5 33 . 0 60 .0 0 . 0 0 . 0 0 . 0 -27 . 2 0 . 2 -27 . 2 
liST 32 . 0 11 . 7 0 . 0 0 . 0 4 . 7 20.7 4 . 3 

6 2881.3 2594 . 9 0.0 0 . 0 0.0 244 . 0 42.4 244 . 0 
.ma 902 . 1 1002.0 -319.1 0 . 0 211.6 -106 . 1 614 . 6 

7 -0.2 121 .5 0.0 0 . 0 o.o -127.3 5.6 -127 . 5 
ur 25 . 9 11 . 2 - 39.4 0.0 5.'7 16. 5 36. 2 

I 336.3 245 . 0 0.0 0.0 0 . 0 88 . 6 2 . 7 86 . 8 
KIS -47 . 3 2'7 . 7 0 . 0 0.0 1 . '7 -112.1 45 . 9 

, 54 . 1 13 . 0 0.0 0 . 0 0.0 -28.9 0.1 -28 . 9 
~ 35 . 1 13.6 0.0 0 . 0 l.J 11 . 1 4.0 

10 17 . 6 17.0 0 . 0 0.0 0.0 -59 . 4 0 . 0 -59.4 
Nsa 12.3 11.7 0 . 0 0 . 0 0.5 0 . 4 0.7 

11 1333.4 1040.0 0 . 0 0 . 0 0 . 0 276 . 0 17.3 276 . 2 
ouc 293.9 205. 3 0 . 0 0 . 0 212.3 46 . 7 254 . 2 

12 1354 . 7 290 . 2 0 . 0 0 . 0 0.0 1040 . 3 24.3 1040.1 
SEC 250.2 95.4 - 41 . 0 0 . 0 112.0 -166. 0 413.7 

13 883 . 2 563.0 0.0 0 . 0 0 . 0 314 . 4 5 . 8 357 . 2 
LM 57.4 71.2 0 . 0 0 . 0 12.3 - 99 . 5 91.0 

14 o.o 14.4 0. 0 0.0 0 . 0 -14 . 4 0 . 0 - H.4 
STK 0.0 2.5 0. 0 0.0 o.o -2 . 11 0.3 
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• • • PTI INTEMCTIVE POWER SYSTDt SII«JLATOR--PSS/E THU, JUN 11 1998 9' : 07 
2001 SUNotER BASE CASE - FY1998 - REVISION 3 AREA TOTALS 

IN *IHVAR 

FIQC TO TO BUS TO LI NE FIQC TO DESIR£0 
AREA GENERATION LOAD SHUNT SHUNT CHARGING NET INT LOSSES NET INT 

18 250 . 7 0.0 0 .0 0 .0 o.o 250.0 0 . 7 250 . 0 
NUG 66.2 0 . 0 0 . 0 0 . 0 0 . 0 44.2 22 . 0 

19 0 . 0 177.3 0 . 0 0 . 0 0 . 0 -171 . 1 0.4 -111.1 
RCU 0 . 0 62 . 0 -11 . 9 0 . 0 6 . 9 22 . 2 1.6 

30 93651.2 81399. 6 785 . 8 9 . 5 0.0 2420 . 4 2041 . 8 2379 . 6 
scs 11130.4 28226.1 -19494.4 -915 . 1 17649.1 -355.1 21977.6 

TOTALS 129520.2 125890.7 786 . 1 9.6 o.o 0 . 0 2833 . 8 - 0 . 1 
26232.6 39264.1 -26854.3 -2334 . 5 23011.0 0.0 39167 •• 
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Load Flow Diacnms 
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