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Tumpa Electric Company's Revised 19')8 Ten Year Sue Plan. Th..- ongrnul IWS l'lan ""~filed 
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TAMPA ELECTRIC CU1\IPANY 
CODE IDENTIFICATION SHEET 

l.!oi1 I:a!!:: cr .. Combustion Turhane 
cc - Comb1ned Cyck 
CG - COlli Gasi fier 
D - Diesel 
FS - Fossil Ste:un 
JI RSG - Heat Recovery Stenm Generator 
IGCC - Integrated Gas1ficauon Comhmcd Cydc 
ST - Steam Turbanc 

L!oi1 Sllltl!~; p - l'lanncd 
T .. Regulatol} A ppro•·al Rcccl\ cd 

fll'l !)z; BIT - Bituminous COlli 
c • COlli 
PC • Petroleum Coke 
HO - Heavy Oil (#6 Oil) 
LO - Ugbt Oil (12 Oil) 
NG • Natural Gas 
Wli .. Waste llcat 

Eo~imom,olil ; CL - Closed Loop Water Cooled 
CLT - Cooling Tov.-er 
EP - Elcctros~tic Prcc1pitll~~r 

FQ - Fuel Quality 
LS .. Low Sulfur 
sc - Scrubber 
OLS - Open Loop Cooling Water S)Stem 
OTS - Once-Through System 
NO - Not Requued 

IIJID.il!!l[liJ illD; PL - Pipeline 
TK • Truck 
RR - R;ailrOJJd 
WA - Water 

~ N - None 



CHAP1'ER 1 

DESCRIPTION OF EXISTING FACILITIES 

DescrlpJjon of Electric Generating Facilities 

Tampa Electric has six generating plants, consisting of fossil st= units. combustion turbine 
peaking units. diesel units. and an integnlled gasification combined cycle unit. The six 
generating plants include Big Bend, Gannon, Hookers Pomt, Dinner We, Phillips. nnd l'olk. 
Big Bend nnd Gannon consist of both stenm-genernting units and combustion turbine units. 

Generation by coal continues to be the most coonomical fuel alternative for satisfying TillTlpn 
Electric's energy requirements. Tnmpa Electric has eleven coal-fired units. Ten of these umts are 
fired with pulverized coal, while the Polk unit is fu-ed with synthetic gas produced from gasified 
coal and other carbonaceous fuels. The Polk unit is an integrated gasification combint\1 cycle 
unit (IGCC). This techllology integrates state-of-the-art environmental processes for creating a 
clean fuel gas from a variety of feedstocks with the efficiency benefit.s of combined cycle 
generation equipment. 

Generating units at Hookers Point and Phillips an: residual oil fired untts. Diilller We is fueled 
by natural gas and oi l and is cUI'J'enlly on long tenn reserve standb)•. The four combustion 
turbines at Big Bend and Gannon Stations use distillate oil as the primary fuel. Total net system 
generation m 1997 was 17,734 GWh. 

I · I 
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.. TABLE 1-2 
j [wilD& Geocnllaa FadlltlesfLaad UK a ad Jnvcstmcel 

f l.ud Am Plan I Capl!tllnqtll'!m! IHOOl 

f 
-
Total •• UK Stntc111rcs & 

Planl Namt MID Awl. W!i lmRIJ!''m!DIIJ t;g III!!!!D!I 12!!! I .. 
' .. I Hooken Poinl Stauon 25 25 s 438 s 7.867 s 45.061 s 53.366 

r 
Big Bend S111ion 1.124 1,124 l 5.147 157.914 852.843 1.015.904 

i Francis J. Gannon Stalioo 213 213 1.556 60.942 389.843 452.341 

Dinner Lake - $(bring 2 2 IS 134 3.487 3.636 

Phillips- Sdlring 36 36 179 288 S9.3S6 59.823 
• ... 

Combu:stioo Tutbine - Glnnoo I I 0 7S 1.753 1.828 

Cocnbullioo Turbines- Big Bend 75 7S 834 1.516 21.138 23.488 

Miscdlaneous Production ' 47 47 94 6,661 5,749 12.504 

Polk Power Swioo 4,347 4,347 18.919 110.782 385.(161 514.767 

TOTALS $27.182 $346.184 $1.764.291 Sl..I37.6S7 

1 Dolt. values I"OUIICkd 1o l.be .....a~ SI .OOO. 

' Power Plant Scfvitct.. l'n>duttion Savicc Compla. Prodllc"llon WatdlouJc. Central Tescina Lab, Pn>ductlon Tralnin& Focllilic:s 



Coo Una 
Plane Name 

Francis J. Gannon 

Hookers Poinc 

Big Bend 

Dinner Lake 
Phillips 

Polk 

TABLE 1·3 
Ex1stl.oa ~neratlna FacWcks!EnvlronmmiJII 
CoiiSidtntlons ror Sceam Gmeratlna Units 

flue Gu Ckaglpg 

Unlc Particulatt so. 
I EP lS 
2 EP lS 
3 EP lS 
4 EP lS 
s EP lS 
6 EP lS 

cr I NR lS 
I NR lS 
2 NR lS 
3 NR I.S 
4 NR lS 
s NR lS 
I EP (I) 
2 EP (I) 

3 EP sc 
4 EP sc 

cr I NR lS 
CT 2 NR LS 
cr 3 NR lS 

1 NR FQ 
I NR FQ 
2 NR FQ 

HRSG3 NA NA 
IGCC I NR AGR 

NO, 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
(2) 
(3) 
NR 
NR 
NR 
NR 
(2) 
(2) 
NA 
Nl 

Ty~ 

OTS 
OTS 
OTS 
OTS 
OTS 
OTS 

OTS 
OTS 
OTS 
OTS 
OTS 
OTS 
OTS 
(4) 
(41 

OTS 
CLT 
CLT 
NA 

OLS 

Cl T .. Cooling Tower IGCC 
AGR 
Nl 
CR 
OLS 
NA 
NR 

.. lntcgraltd Gasilkacion Combined Cycle 
CT a Combustion Turbine • Ac1d Gas Removal 
EP a Elecuosacic Precipicacor • Nicrogc:n lnje~:uon 
FQ • Fuel Quality • Cooling Rescrvo1r 
lS • Low Sulfur • Open Loop Cooling Water Syscern 
SC • Scrubber • Not AJllllk:able 
OTS • Once-Through Syscem • Not Required 
H RSG .. Heal Recovery Steam Genera cor 

August 1991! SUlCUS. 

Source: Tampa Elecuic Company 

(I) Coal blending of unics I and 2 will be replaced whh a acNbber In 2000 co comply wtlll 
Phase II ofCAAA. 

(2) NO, conuollcd !hrouah unh operacloo. 
(3) NO. controlled through unit design and operaclon. 
(4) OTS with flllC mesh screens to mlnlmW: enualnmenc. 

I · 4 
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Schedule 2 I 

TABLE 11-1 
.... H.5""Y ancl FO<"OQSI ol Energy~ and 

I Number ol c..s-. by c..-Oau 

i 
(1'3ge I ol 3) 

" (I) 111 (3) (4, (5) (6) (1] (81 (9) 

f R.,;WandR- Conwnercol 
A-· Av~KYIH A-· A-KWH 

.... Mombe<s ,., ....,ol ~ Nool eon...._. 
i XU! f'poula!JOn'. t!ousel!o!sl ~ Cll1lomers PC! Cu>!pme! m:nl CuJII>!'ne!J ~Vl!!:!l:! a 
"' 19&8 809.468 25 4 .967 383,71 7 12.~4 3.81 4 48,713 78 295 • 1989 822.621 25 5.21 4 393,278 13.258 4.062 49,780 81 S99 

l 111110 834.05-1 25 5,4 12 401 .112 13 490 4.231 50.287 84 137 

j 1~ 1 843.203 25 5.507 407.235 13.523 4.274 50,774 84177 
1~2 IW.990 25 5 ,:560 4 12 97'0 13. 4G3 4,333 51.727 83.767 

1993 866,134 25 5 .706 420.051 13~ 4 432 :,2.492 84 432 
1~ 879.069 25 5~7 427,594 13 908 4,583 53.442 85692 
1995 892.874 25 6.352 4J6,091 14,58CI 4 .710 54.375 86 .1121 
1996 910.855 25 6.607 445.664 H ,825 4 ,815 55,479 116.790 

- 1997 m .n 1 2 4 8.500 4S6.11S 14.249 4,so2 56,9111 1161129 . 
"' 1998· ~4.689 2 4 8 ,877 46S.880 14,761 5.039 S6.4n 86 1711 

11199 1164.345 24 7,067 4 75,858 14 848 un 59.564 aa 510 
2000 986.239 24 7.2S8 486,104 15.013 5,499 80.4!13 90.903 
2001 1,006,187 24 7,487 ($6,132 15,091 5.720 81.594 92 866 
2002 1,02!' 335 2 4 7,699 505.574 15.228 5.932 82,752 94,531 

2003 1.042.326 2.4 7,1).45 514,538 15,441 8,112 63,875 115,687 
2004 1.058,678 2.4 8,201 523,101 15,678 8 .298 84.948 98.970 
2005 1,073 ,895 2 4 8.478 531,290 15,957 6 ,483 65.975 911.264 
2006 1.06M113 2.4 8,748 539,188 18.221 6,688 68,864 99.578 
2007 1,102.801 2 4 8.sn 548.990 18.404 8.84-4 87.955 100,714 

Augus11998 sa-. 
A...age ol ~-<T11)111h ~lot lhe <*end¥ yur. 

S' 
Hollabo<ough County pop#•bon - ~- dala ltVough-- 1998 

! 
i 



Schedule 2 2 

~ TABLE 1~1 

~ H"t"'Y and FO<eeaSt of Enetgy Consumpllon nnd 

i Numbet o1 Cu$lomer$ by <:us- Class 
u (?age 2 ol 3) 

" 
f (1) (2) (3) (4 ) (5) (6) (7) (8) 

... - SlreeC & Olhet Sales TOUISales 
; 

A-.ge' A-ageKWM Fbilroacls lliQI>wlry .. ~ lo \.lllma:e 
< 
2 Nool ~ ....,~ Ughllng Aulhonllos Consumo<s .. XH ~ Cul1pme!J Per Q r:s!r!rer ~ ~ mnt ~ • 
~ 19811 2.U9 561 4.!'00. 1711 0 40 1156 12.426 

i 19ell 2.672 5311 4,985.075 0 40 1107 12,8911 
1990 2.818 518 5.440.154 0 41 834 13.436 
1991 2.&69 SIS 5.182.524 0 42 963 13.455 
1992 2.825 509 5, 157.171 0 43 991 13.552 

1993 2..238 509 4 ,392.927 0 45 1.028 13.44 7 

- ·- '.27P. 511 4,457.926 0 411 1,078 13.932 . 1995 2.382 491 4.810,591 0 51 1,125 14,600 ... 
1998 2.305 504 4,573,413 0 53 I , ISO 14,929 

1997 2,465 629 4,027.n8 0 53 1, 170 15.090 

1998- 2,406 675 3,567,407 0 54 1.207 15.5M 

11199 2,418 692 3,491 ,329 0 57 1.248 16.000 

2000 2,524 692 3.&H .399 0 S9 1.2113 16,663 

2001 2.S22 692 3,644.509 0 61 1,318 17, 1011 

2002 2.418 692 3.• 94.220 0 64 1.353 17,466 

2003 2432 692 3,514,451 0 66 1.3&8 17.943 

2004 2 4311 692 3.520.231 0 68 1 423 18 426 
2005 2.4411 1192 3.534.632 0 70 1,456 18.i35 

2006 2,445 692 3.533237 0 73 1,493 19,425 
2007 2,4311 692 3..520231 0 75 I 528 1Pa56 

S' 
[ 

Aug<Al 11198 Stlllus 

i 
A .... o1 enc~-o~.- ~tOmo<'l lof the-Y""' 
·~ ~ Gala IIV'Ough June 11198 



Sd>edule 2 3 

.. TASlf II· I 

I HISIO<'f and Fonc:asl ol E'*O'f ~and 

i 
- ol CUslonws by~ Clau 

(Page 3 ol31 

~ 

f 
(II (2) (3) (C) (5) !&) 

Sales lot \Jt*fy UM • • Not Energy•• Oll>et' Tot.or 

.... Re&Oie 6 loues lof LC>Id c...-. Nool 
a ~ WYit.1 Gr.Dj Gr.Dj IA-NoJ cu.-. 
oo( a 

1986 0 n~ 13 I~ I 3.~ C36430 .. 
I 19119 0 8011 13.10C 3,563 CC71S7 

l 11190 0 ~~~ IC oos 3.S9S ~.sn 

j 
1991 129 S9S IC.279 3736 ~.260 

1992 21C 671 IC,C37 3,7VO C68.990 

1993 2CII 1107 IC ,SOO 3.1158 cn.010 

t99C t 6l 636 IC ,131 C, ll I ~-t99S 212 870 1U82 C.2CI Cli5,1M 

t996 399 760 16,088 C,391 5011,036 

- 1997 ~7 731 16,328 C,S63 51&368 . .. 11198- 41 2 82$ 18.822 • .11711 52i.10C 

1999 C02 ~ 17,312 •.no $40,11113 

2000 l2C aa2 17.81111 c,&M 552.1~ 

200t 3CS ooe 18.360 • .Get 543.379 
2002 3C9 02C 16,7311 ~.OS$ 57C,013 

2003 ~ 0~ t8.2C7 5,146 58C.251 

2004 362 1174 1U62 5.233 59UU 
2005 337 1,001 20.273 5,318 603.213 

2006 336 1,028 20.7111 5,3M 812.240 

2007 3C2 1,051 21 .2411 5,C70 621. Il l 

--
Augusl19911 Sta!US. 

Avenge olll<ld-<>I...,..,.,U, cuslot1W'IIo< lhe-yaar. 

I 
.. Outpuc 10 lone ~ enervY ~ by purchased C>OQ<!Coetlii>On .. U1iity use end Losses incUie l1CCNOd aaiM 
- tndu<loa Ktuot """' tlvough .Nno t 008 

i 



Scnodule 3 1 

... TABLE 11·2 j Hisloly Md Forecast of Summa< Peak 0omanc1 

r e.noc..... 
(Page 1 ol3) 

II 

J (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Residential Comm..nnd . ... Load Reslclenlial load CommJind Net Firm 

' -< fill Ia!ll! Wb ' ••• &Ill! tntem...,.. uan.···· ~ ..,__, Ccnservallon Demond 
I .. 1118& 2.501 0 2.501 221 75 18 1 7 2.179 I 

l 1SIIISI 2.583 0 2.583 315 71 19 2 9 2.233 
111!10 2.8SII 0 2.659 311 n 20 4 9 2.279 

i 19111 2.750 39 2.711 265 71 23 1 10 2.~1 
1992 2.8511 50 2.80G 294 n 25 3 10 2 • .01 

1993 2.1161 eo 2.11111 273 91 Z8 6 11 2.492 
1~ 2.8&5 68 2.7911 200 91 31 8 11 2..S1 
1e95 3,028 81 2,0.7 170 98 ~ 8 13 2.624 
11196 ) ,148 112 3.054 ~ !Ia 41 18 10 2,647 
1!197 3,167 1041 3,001 22$ 89 45 17 15 2.sn 

"' 11196• 3,313 112 3.201 220 102 50 18 17 2.194 
151911 3 4.42 1:>8 3.31 4 222 106 SoC 20 21 2.891 
2000 U57 129 3,4:>8 233 109 5I! 20 21 2.987 
2001 3.676 141 3.535 233 112 62 21 24 3,0113 
2002 3,761 U1 3.620 219 115 65 22 24 3,175 

2003 3.1169 141 3.728 220 110 69 22 27 3,272 
~ 3.071 141 3,030 219 121 n 23 27 3.368 
2005 4 068 131 3.937 221 124 75 24 30 3,463 
2000 • .170 132 4.038 222 126 18 24 30 3.5511 
2007 • .275 132 4,143 222 129 81 25 32 3,654 

-
~11196~ 

~ 
. Hoi cell~· -~yAWn.,... 

1 
. 1ndudes ie$ldellbiiiW'CI ~lnal c:onseMibon .. ...,.._Min to FPC, w---., Fi - · SO.. Cloud_,., Roecl-1 Cl-. 

j ' ~loed~lndudos~Geoo-. 
IMucles IICiual claC411vough June 11196 



Scl1edulo 3. 1 

... TABI.E 11·2 

I Hl$tory- fOteca'<l ol Summo< f>eo1ll Demand 

f 
High case 

(Page 2 ell) 
11 

f (1) (2) (3) (4) (S) (6) (7} (8) (9) (10) 

Rcsiclenbal CommJincl. ... Load Rosaoonbal Load CommJincl. Net Frm 
~ Xli1! ~ 'Nt!otsn.t!e •• Bm!!:! lo!l.'l!!l.IQ(!b!e Man;pg:oi l!t!il \Anwyallg!l Maoagstme! d , Consetyi!ljg!l ~ ... 
~ 
r 1988 2.501 0 2,501 221 75 18 1 7 2, 179 

~ 
1989 2,533 0 2.583 3 15 71 19 2 9 2,233 
1990 2.659 0 2.659 311 72 20 4 9 2.279 

i 1991 2.750 39 2,711 265 71 23 I 10 2.341 
1992 2.856 so 1.808 294 77 25 3 10 2,401 

1993 2,951 60 2,091 273 91 28 6 II 2,492 

1994 2.865 69 2.796 200 97 3 1 8 II 2.451 
IQ95 3.020 81 2.~7 170 98 34 8 13 2.824 
1996 3. 146 92 3,054 234 98 4 1 18 16 2.647 

1997 3, 167 106 3.061 m 81!1 45 17 15 2,077 
0. 

11198- 3,331 112 3,219 224 103 50 18 17 2,807 
11199 3 ,431 129 3,352 229 106 54 20 21 2.922 
2000 3.617 130 3.437 242 111 $9 20 21 3,034 

2001 3,759 1'1 3,818 243 114 83 21 24 3.150 
2002 3,867 141 3.726 234 117 86 22 24 3283 

2003 .&,010 142 J,tl\8 238 121 70 22 27 3.390 

200.& .&,138 143 3,1105 239 124 73 23 27 3.509 
2005 .&,268 132 4 ,136 2.&5 127 n 24 30 3,833 

2006 4,411 133 4.278 243 131 eo 2.& 30 3,767 
2007 .&,549 133 4 ,.&1 6 2.&9 134 83 25 32 3.893 

--
August 1998 Sla!us. 

Nol allo ddelti'MIIt ayslem peak. 

[ • lnclucles ~dal and CO<I'li1te<elaVIndustlial conse<Vallon.. .. lndudes aa1ct 10 FPC. WauctnAa. Ft Meado. St. Cloud and Reedy Crook . 

i • Convnen:laVIndU$1rial Load Management Includes Standby Gene<ato< • 
lndudes actual data lhrough Juno 1996. 



Schedule 3 I 

i TABLE 11·2 
Hrsto<y and Forecast ol Sumrno< Pul< Oomancl 

f 
LowC..S. 

(Page 3 ol3) 

" 

f 
(I) (2) (3) (4) (5) (6) (7) (a) (9) (10) 

Resiclential CommJind. 
~ Load ~ Loed CommJind Net Firm 
a Ya Ill!ll! Yt'1J*'S*•• Blz!ll! lnlem .... Mrlr"•!O!!I Consore•• ,.., "'"' ' Cgm!mcm I2Dial 
i .. 1088 2,501 0 2,501 221 75 Ia I 7 2,178 
f 111811 2.5113 0 2,5113 315 71 18 2 8 2.233 
l I !leO 2,658 0 2,&511 311 n 20 4 8 2278 

i 
18SI 2,750 3D 2,711 265 71 23 I 8 2.341 
1992 2.W 50 2.1108 2114 n 25 3 10 240 1 

1883 2,1151 eo 2,881 273 91 28 II II 2492 
I&S4 2,ea5 68 2.~ 200 97 31 a II 2.451 
I~ 3,028 81 2,847 170 98 34 a 13 2.624 ,. 3,14ll 82 3.~ 234 98 41 Ia 16 2.847 
18S7 3,187 108 3,061 225 89 45 17 15 2677 

...., 
IM~ 3.283 112 3 ,181 21a 102 50 18 17 2.778 
1899 3.3911 128 3.270 21 4 105 54 20 21 2.8Se 
2000 3.501 128 3.373 223 108 sa 20 21 2.843 
2001 3.581 138 3,452 220 110 6 1 2 1 24 3,018 

2002 3,647 140 3.507 202 113 84 22 24 3,082 

2003 3.137 141 3.5911 200 116 68 22 27 3,163 
2064 3,80C 14 I 3,683 189 118 71 23 27 3,225 

2005 3,874 130 3.7« 199 120 73 24 30 3.298 
2006 3.843 130 3,813 197 122 76 24 30 3.364 
2007 4,018 130 3.886 1115 124 79 25 32 3,431 

--
Augvst 1998 Slatus 

Noi CQio....,~ Wllhayst""' ~ 

~ 
. -. _...., ondCOiili .. cla'lncluslNI-. 

[ 
.. 1tG1c1et -.-10 FPC. w....,... F1 ...,._,51 Cloud at1d Ree<~yCretok 

• COmmerclllllncltr\11 LOaO ~ ,_. s..._,. ~ . 

1 ~ lnduOet IICIUiil clal.tii!VOuOh June 1898 

l 



S<hadula 3.2 

-; TABlE 11-3 . 
i Hmo<y and FO<liCUI ol Wlnler Pe». Oemancl 

f 
Basecaso 

(!'ago I ol 3 I 

" 
f Ill 121 131 (41 (51 (5~ (7) (81 lSI (101 

~ CommJinO ... Load ~ l.....o Commllncl N<IC Form ~ • YB! !lz!.C Wbotr)a!t•. Bmlll! •mmr!'!!He ~ ConHmbpn• CotneryatP' l1l!!!l!!5l "' ~ 
~ 1988189 2,7b~ 0 2.769 242 127 168 I " 2.270 i 1989/llO 2 .81 4 0 2_114 178 107 183 0 19 2.427 
~ 199()91 2638 0 2.6311 227 139 196 0 20 2.056 

: 19'JIJ92 3,043 5.:1 2.9110 N4 151 207 I 21 2.316 
1992193 3, 130 83 3,087 281 168 221 4 2l 2.370 

IIISi3/iol 3.003 ~ 2 .1134 181 171 241 7 25 2.30l 
1119'195 3.5.:19 74 3,465 240 227 270 8 25 2,695 
1995/i& 3,76.5 ~ 3.667 152 245 291 a 25 2.948 
19961117 3..S71 109 3,4611 221 15.:1 :m 18 25 2,719 - 1997198 3,165 99 3,oe& 210 151 349 17 26 2.333 

00 
1998199'' 4 ,058 131 3,927 200 240 319 18 27 3.083 
1999100 4 ,208 131 4,071 212 247 .t09 19 28 3,182 
:ZOOCWI 4.3$5 I« 4,211 212 255 439 19 30 3,256 
2001102 4 ,481 144 4,337 199 262 469 20 31 3,356 
2002103 4,81 4 145 4,469 200 269 496 21 32 3.451 

~ 4,743 145 4 •. ~ 99 278 522 21 33 3,547 
2004105 4 ,8a7 134 4 ,733 , 0 1 283 548 22 34 3,645 
2005100 4 .997 138 4,881 201 289 513 22 35 3,741 
2006107 5,128 138 4.992 202 295 598 23 311 3.838 
2007108 5.236 138 5.100 183 300 622 23 37 3,9'15 

-
~ 1998Stllua. 

Hoe Qgjo oddonl ...., I)'Siem poal<. 

~ • lndudeareslclenliii..S~~ 

K 
.. lndudea ules 10 FPC, W.uc:~Ua, Ft. ....-. Sl. Claud and Reedy Crook. 

• ~Load~.....,.,_ Slandby Genot:dor . 

i .. Fonoeaoled Valuu: 19!18199 • 2007/08, Includes .aua1 
d3la lhrough June 1998 

• Retldow oCill -lion lnclucles COde cNr>gea. 



Sct-...l-2 

... IASlE 11·3 

I H1$1o<y and Fon~CaS~ ol Wlnlo< Peal< Oe<Nncl 

r Hq\Cue 
!Pave 2ol3) 

X 

J 
11) 12) Ill 14) (5) (li) (7) 18) (9) 110) R- Comm.:I•'CI ... load ~ lolld CommJind Net firm a ra Ill!lf! Wbglt··· lk!it ~ ~ Comora!>on • ~· Co!!fO!YII!OO QlmDI 

i 
llle&/8i 2 769 0 2.769 242 127 168 I 17 2.270 .. 

I 11le9190 2.81 4 0 2,111 4 178 107 1&3 0 19 2.427 

l lgg(WI 2.638 0 2,638 227 139 1911 0 20 2.115$ 

i 
19111/82 3.a.3 ~ 2.990 ~ lSI 207 I 21 2.318 
1992117.1 3.130 43 3.047 281 1611 221 4 23 2.370 

I~ 3.003 69 2.9~ 181 117 241 7 25 2.303 
~~ 3,539 74 3.445 2.0 227 270 e 25 2,695 
19115o114 3,745 84 3.6117 I S2 ~5 291 e 25 2.~4 

1111161117 3.517 109 3,448 228 ~~ 325 18 25 2.718 - 111971118 3.145 119 3,048 210 151 ,.8 17 24 2.333 

-o 191leoW'' 4.092 131 3.961 205 241 382 18 27 3.048 
10119100 4.210 132 4,138 221 250 414 10 28 3.204 
2000101 4,430 144 4,280 224 259 446 19 30 3.304 
2001102 4.540 145 4,435 212 267 474 20 31 3,427 
2002J03 4,739 145 4,594 215 275 507 21 32 3.544 

2003104 4,810 146 4,7&4 218 2&4 536 21 33 3.472 
2004105 5.062 138 4,926 221 201 56S 22 ,. 3,783 
2005108 5.227 138 5,091 223 299 593 22 3$ 3,919 
2004107 5.~ 138 5.268 225 306 621 23 38 4,055 
2007108 5.558 138 5.420 205 314 &48 23 37 4,193 

Nlgusl 1998 Slatua. 

Not coiuclcllnt With ·~ peal< 

; lndudos rosldonllal and COIMlOroalftndustnal consatvaticn .. lndudoa aalosla FPC. Wauc!Ua. Fl MAde. 5I. Cloud and Reedy CneL 
K • ~!.<>ad~-- StandbyGetwaltw 

j 
.. Fcweca$1ed v-..s: 19981119 . 2007108 • 

lndudoa actual d.lUI tlwOugh June 1998 
Reslclonllal c:onaenrallon lnc*lcles c:oclo <Nnges 



Schedule 3 2 

... TA8LE 11·3 

i Hoslloly and FO<ecoasl o1 W1111t>t Pea~ Oemon!l 

f 
Low C.... 

(Page 3 ol 31 

I Cl l (21 m (41 (5) (61 (7) (61 (111 IIJI 

RasiCienC;al Comm.llnd ... lood R- load Comm.Jind 'let f ""' a lU! Ill!l!:. YfJlD!e:y!e • • Ba!! ln!e!!!.ll!iOie ~ ConHfYjlbOn • MM\IIm• "14 , Cqr4tryJ!!pn ~ ~ 

i 
2.769 242 U10 ~ 19118189 2,169 0 127 168 I 11 

I 19891110 2,1114 0 2.914 116 107 183 0 19 2.421 

l IWMII 2.(138 0 2.63& 227 139 196 0 20 2.056 

j lgjl/92 3.043 53 2.1190 2114 151 207 I 21 2.316 
IIS2/93 3.130 G3 3.067 261 164 221 4 23 2 370 

I~ 3.003 69 2,934 161 1n 241 7 25 2.lOJ 
1~195 3,53ll 74 3.~ 240 2:11 270 a 25 2.69$ 
lli9S/IMS 3,765 IIIII 3.667 1!12 245 291 a 25 2.~ 
1996197 3,5n 100 3,4611 226 153 325 16 25 2,119 - 1997198 3,165 99 3,01111 210 lSI 349 11 26 2.333 

0 1998/99'' 4,020 131 3,889 195 237 3 7& Ia 27 3.036 
1999100 4,147 131 4,0ia 203 244 405 19 26 3,117 
2000101 4.273 143 4,130 200 251 ~ 19 30 3.197 
2001102 4,372 143 4.229 165 257 4&0 20 31 3.278 
2002103 4,484 144 4,340 184 263 485 21 32 3.~ 

2003104 4.~5 144 4,441 181 269 509 21 33 3,428 
2004/0S 4,878 134 4,544 182 273 532 22 34 3,501 
200!iiOe 4,779 134 4,845 180 219 554 22 3S 3,575 
2008107 4,870 134 4,738 178 283 576 23 38 3.840 
2007.1)11 4,11&4 134 4,630 182 288 597 23 37 3,723 

AuouU 11198 Sl.tlus 

Not colnddenl wiVI ·~peek. 

~ 
• Cnc:ludes residonb81 and comn~eH:IaiAnduslrial conseMIIlon • 
H lndudes tales 10 F'PC, WIUC:hl4, f l Mude, Sl Cloud end Reedy Creet. 

l • ConYnetdalnncMinll Load ....._._. JrQ,des SlanciJy Genet81or • 

i 
.. F~ v- 11198199 . 2007108. Includes lldUal 

dalla llvough Juno 11198 
• ~ ~allon lnduclos COCIO changes 



ScnoOule 3 3 

.... TABLE I~ 

I Htstoty ltiCI F~ al NnRA Net f netVY lot loacl· GYM 
a..... c..... 

i (Page 1 "' 3) .; 

" (61 ..., (11 121 (31 (~ I (5) (7) (8) 191 
j 

~ Comm.Jind Ubloly Use Net EnetVY u.s 3 :xa !l1JI! Co!mwyat!gn ! ConHnaqon ~ Whp!Ma!t. & Loun llzLl.IIJII F....., .... 
~ .. 19&8 12.S29 91 12 12.~ 26 0 725 13, 151 571 a 1849 13,013 102 15 12.898 0 809 13,705 577 .. 

1990 13,565 108 21 13.~36 0 569 14,005 &08 ~ 
:t 11191 13,592 114 23 13,4$5 129 695 14.279 &0 0 c 19112 13,697 120 15 13,$52 2 14 671 14,437 58 3 

i 111113 13,&03 127 30 13,446 24& &oe 14,!!00 588 
11194 14, 103 138 33 13,1132 163 1536 ... n1 511& 
18!)$ 14,798 158 40 14,600 212 870 15.682 $5.2 
111116 15.167 189 49 14.!129 3119 78:1 16,088 ~1 
11197 15,!5-4 210 ~ 15,090 507 n1 16,328 57.8 

1- 15.893 2J.ll &II 15.585 41 2 825 16,1122 574 
111911 18,413 2&9 64 16,060 402 aso 17.312 ~I 
2000 17,061 2911 100 16,6& 324 682 17,869 53.1 
2001 17,$50 327 liS 17.108 348 908 18,360 S3JI 
2002 17,&c.;o 354 130 17,468 349 924 18.n9 53.7 

2003 18,465 380 142 17.943 354 950 19.247 ~.a 
2004 18,887 406 ISS 18,428 362 974 19,762 537 
2005 19.534 432 1&7 111,935 337 1.001 20,273 ~0 
2000 20.081 457 179 19,425 338 1,02& 20.791 ~. 1 
2007 20,5211 481 191 19.856 342 1,051 21.249 ~0 

Augu$11998 SlaWS. 

Load FedOr is 1be ra110 allOW ~ --.ge lo.c! 10 PQI< demand. 
lnc:bles -10 FPC, W~. Ft. MNde. Sl. Clowlltld Reedy Cn>elt 

• Residential COIIW\'IItiOh iraldos COOII changes 

~ - InclUdeS actual dala ll'rOugh June 1998 

( 

i 



Scl'lediAe 3.3 

... ;ABlE I~ 
j Hawy and Forecast cl ~Net E""'Vt 1o< lood • GWH 

f 
HoghC4se 

!"-2cl3) 
~ 

I 
(I) (7) (3) (4) (51 (6) (1) (8) l'J) 

R..-.... Co<mtJincl UIM)'VM Net E-oy lood 
... lD: llllill Com.eryj1Jpn • C9nHM!!orl ~ W!lc!IMa!<: • & lpUt) 2JJiilsl ~:adDf' .. 
4 • 
~ 1988 12.S29 91 12 12.426 0 rn I) lSI S7 1 .. 11)89 I) 013 102 IS 12,896 0 809 1310S sn 
il 1990 ll,S&!I 108 21 IJ,-4J6 0 58, 14 oos 608 
:1 1991 13.$92 114 23 13,455 129 m 14.219 600 • • 1992 13,697 170 25 13.552 214 871 14 4)7 583 

i 
1983 13,603 12~ 30 13.« 6 246 eoe 14 500 see 
I~ 14, 103 138 33 13.932 163 63e 14,131 S98 
1985 14,798 158 40 14,600 212 870 IS,682 55.2 
1998 I S. I67 189 49 14.929 399 760 1e.oea 53.1 
1997 15,354 210 54 15,090 507 131 16.328 57e 

- 15.680 412 1098• 15.089 ' 40 69 911 17 003 59 . 

.... 1999 16,615 271 64 16.260 403 945 17,608 546 
2000 17,379 301 100 16.978 326 986 18.290 544 
2001 17,973 331 liS 17,527 349 1,018 18.894 545 
2002 18.492 3S9 130 18.003 352 1.048 19,401 54 4 

2003 18,1 47 387 142 18.618 3S9 1,082 70.059 54.5 
2004 10.~70 41 S 155 19.250 367 1.118 20,735 54.4 
2005 20,bl8 442 167 19.907 3« 1,156 21,407 548 
2008 21 .2 18 4 70 179 20,569 346 1,1115 22,110 54.9 
2001 21,883 498 191 21.176 350 1.230 22,758 54.7 

--
Aug~.\$~ 18118 Slalus. 

Load FedO< .. lt1e .. ol ~~-.go loa!ID pea demand. 
~ ........ FPC, W...ctW, Fl ......,., St. Cloud and Reedy Creel<. 

• ~ CON«YllCCon ~ncb* code cNnges. 

t - ~ IICIUIII c1MA ~hough June 11198 

j 



Sd>oduiO 3.3 

.. TABLE 11-<C 

i Hl5.10<y ond Fa<oca•l ol Annual Net E'*IJY Ia< Load • GWH 

w 
low Case 

(Page lol l ) 
= II 

I 
(I ) (2) ,., ~ (4) (5) (6) (1) (8) (9) 

Resill<mtlal ConvnJlnd Ut>ldy Use Net E'*IJY lo;ad 

~ Yu! JB! Coo.erya!ioo = Coowval!o!l B$!1 \Nhmec.* • & LQ'"S l!lt.L2all FIICIO<% •• 

~ 

~ 1988 12 .• 529 9\ 12 12.426 0 715 13, 151 57 1 - 1989 13.013 102 15 12.896 0 809 13.705 57 7 .. 
1990 13.565 108 21 13.436 0 569 14.005 608 ;; 

:J 1991 13.592 11 4 23 13.455 129 695 14.279 600 
; 1992 13.697 \20 25 13.552 214 671 14.437 58.3 

j 
1993 13,603 127 30 13.446 246 608 14.!i00 56 8 
1994 14,103 138 33 13.932 163 636 14,731 596 
1995 14,798 158 40 14,600 212 670 15,682 55.2 
11196 15.167 189 49 14 .929 399 760 18.0811 53.1 
1997 15.354 210 54 15.090 507 731 18.328 57.8 

:::: 
1898- 15 793 238 6l! · ~.•oa 412 900 18,798 57 A 

1999 16.209 267 84 15,858 401 92 1 17,180 54.6 .... 
2000 16.744 2115 100 18,349 321 950 17.620 54.4 
2001 17. 116 323 115 18.678 343 969 17,990 54.3 
2002 17,404 349 130 18.915 345 983 18.253 54.1 

2003 17.786 373 142 17.271 351 1,003 18,625 54.0 
2004 18,169 398 155 17.616 357 1.023 18.998 53.9 
2005 18,561 422 167 17,972 331 1.044 19,347 54.1 
2006 18.960 445 179 18,336 331 1.085 19.732 541 
2007 19.266 467 191 18.608 334 1.081 20,023 54.0 

--
Aug\J$1 1998 Saatus. 

Load Flldof Is 1110 ratio or 101111 syatem averago looo to poak d<lmand. 
lndudos aalos to FPC, Waucl>ub. Ft. Mo:lde. St. Cloud ond Reedy CteeiL 

~ R~ c:cnse<vatlon ~ COCle changes. 

1: :s. 
§. 

- fncludos actual oo.ta lhrough Juno 1998. 

i 



Schodulo 4 

.... TABLE II-~ 

i PY.....ous Yea! and 2·YOIII Fon>U)I ol Peal< Oomancl and Nel E""'V)' lollOild try Monlll 

"' :! Ill (21 (3) (4) l~l (61 171 
~ 

i 1997Aaual 1998 Adual I Fa<ocasl - 1999 F oroca.l 
PIWIA Demand NEl Pe.-Oemand NEl Pu.Oemand NEt. 2 

~ !!!llr.lll t.!lY ~ ~ ~ !!iY ~ ;: 
= ... J ,....J'li"Y , 71 6 I 251 - "l " ..: :. 3.661 1320 ~ ... 
i februaty 2.44~ 1, 103 2 .614 1.125 3.3 18 I 19& 
~ 
D 

Matti\ 2.442 1.287 2.810 1.259 2.1!67 1.278 j 
Acwi 2.S12 1,1119 2.620 1.248 2 'tiC) 1.2&4 

May 3,107 1,443 3,029 1.517 3. 1l5 1.$29 

June JWO 1,530 3,348 1,787 3,377 1822 -. 
... My 3,079 1,601 3.215 1,822 3,344 1 69& 

Augus1 3.078 1,825 3.223 1,653 3,351 1,717 

Seplembof 2.008 1,542 3.217 1~2 3,348 1,827 

~ 2.725 1,344 2,040 1.382 3.081 1,438 

~ 2.111 1, 134 2.822 1, 10$ 2.i43 1.260 

Decembeo 2.685 1.273 3.109 1.284 3,240 1,348 

TOTAL 18.328 18,822 17.312 

1:' 
August 1998 Stalua. . 
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CHAPTER Ill 

FORECAST OF ELECTRIC POWER DEMAND 

Tamoa FJead c Company Foaras!ng Methodology 

The Customer, Demand and Energy Forec:ast Is the foundation from which the integrated 
resource plan is developed. Recognlzina i!S imponancc, Tampa Elecuic Company .:mploys 
swe-of-the-an methodologies for carry ina out thu function . 1be primary objective in this 
procedure is to blend proven sw.Utical techniques with practical forecasting experience to 
provide a projection which represents the highest probability of occum:nce. 

This chapter is devoted to de$cribing Tampa Electric Compnny's forecasting methods and lhe 
major assumptions utiliz.cd in developing the 1993-2007 forecast. The daLB tables in Chapter II 
outline the expected customer, demand, and energy values for the 1998-2007 time period. 

Reta!!IQBd 

The Tampa EJecuic Company retail demand and energy forecast is the result of live separate 
forecaning methods: 

I. delllled eod·UJC model (demand and energy): 
2. multiregression JI'IOdel (demand and energy); 
3. !rend analysis (demand and energy); 
4. phosphate analysis (demand and energy); and 
5. cooservation proiJ'IIl'IS (demand and energy management) . 

The detailed end-use JI'IOdel, SHAPES, is the company's most sophisticated and primary 
forecasting model. As shown in Figu.re ill·l, the fii'SI three forecasting methods are blended 
together to develop a demand and energy projection, excluding phosphate load. Phosphate 
demand and energy is forecuced separately and then combined in the final forecast . U.kewise. 
the effect of Tampa Electric Company's conservation, load managemenl, and cogeneration 
programs is incorporated into tbe process by subtracting their expecled reduction in demand 
and energy from the fom:ast. 

1. Detailed Eod-Us Mock! 

The SHAPES model was deve.lopcd jointly by Tampa Electric Company, Tech Resources 
(formerly pan of the Battelle Memorial Institute), and New Energy Associates and is the 
foundlltio.n of the demand and energy forec:astiJlg proceu. SHAPES projects annual energy 
consumption for the service area and load profiles by end·use for rypical and exlremC (pc:alc) 
days . The model has two m~~jor sections . 1be fint sccti.on is the regional economic· 
demographic model, entitled REOIS, which generates population, households, income. and 
employment projections which arc used in the second put of the model, called SHAPES. 
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As an ofl{ion. the parameters furnished by REGIS may be replaced with other foreca.slS. such 

a.s the University of Aorida's populalion proJections. The SHAPES ponion of the model 
cons isiS of two pans: (I) a demand section. and (2) an energy section. TI1e demand section 

calculates hourly demands including peak demands based on lt"nlperature pro Iiles for normal 
nnd cmeme conditions. The energy section fnrccnM5 residential energy usc hy appl1an~·. 

conuncrciaJ consumption by cnd·usc and bu1lding type. and energy used in the mdunrial ;.no 
miscellaneous sectors. 

REGIS 

Smcc clcctric.ity consumption. peak demand. and load shapes depend 10 a large exten1 on the 
nature and level of economic acti\•ity. the first step in system dem:JJ:ld and energy requiremeniS 

forecasting Is to project the economic and population base of the service area. The economic· 
demographic model consisiS of approximately seventeen rquations with four major componenL' 
including migration and demographic. housing. labor. and incoroe. 

Population is developed through the mignationldemograpbic component of the model which 
uses a cohon-survival approach as ilS foundation. More specifically. lllllsborough County 
populttion is partitioned into age groups and "aged" over tiroe through the application of birth 
and death rates . Migration. the most significant component of populauon change in the service 
area. ls calculated as a function of the relative cconomi: opponunities In the local area and the 
general health of the overall economy. The population estimates arc convened 10 residential 
customers by applying household formation rates to each age group. The housing sector 
dctcnnines the stock of bousing that relates to the residential customer forecnm. 

The bbor market and iiiCOI'IlC cnmponems arc combined to determine scn•icc uca cmplo}ment 
and IDtomc. In the labor sector. employment for four manufactunng Clllegoncs plus the 
commcrciaJ and guvcrnmmlaJ sectors is prOJected Employment IS then combined wtth the 
wage equation of the income sector to determine local earnings. Since earnings represent 70 to 
1S% of total personal income. this is an imponant input (or deriving regional personal income. 

SHAPES 

The power model is comprised of four major sectors· (I) residcntlll. (2) conuncrcial. (3) 
mdustrial. and (4) misc:cllaneous (govcrorncntal. street hghung. and transmission and 

distribution line losses) This structure emnhasize~ the projccuon of hourly demand values b) 
cnd-W4." based on month. day type. and tcmpe111.ture. Rcpcaung these calculatiOns for each 

hour of the day and for all consumption units yields the daily load curve of the system The 
energy consumption for lillY period is calculated by sununing demand m each hour m the 
period for all end-uses. 



Mon: specifically, the basic equation upon which the: model is based is: 

o .. 
IJ 

when:: 

c, 

p .. 
IJ 

-
-
-

E N. • c. • f ., 
I I IJ 

Demand at hour j by eod·use component i: 

Number of use component.s of type i: 

ConncciCd load per use component i: 

Fraction of connected load of use component i 

wblcb is operating 11 hour j . 

ln the I'C$idential sc:aor, the: energy consuming unit.s are the major household applillllCC$. A 
list of the: seventeen appliances treated explicitly in lhe model is provided in Table 111·1 . The 
appliance stOCk in a given year is inOuenc:td by the number of households, the mix of dwelling 
unit types, and family income. lbe laner two variables are used to derive saturation levels for 
each appliance wblcb combined wilh the number of households, resulu in the total number of 
units of a given appliance. 

Looking at these two fa.clors in more delail, data analysis indiCIICS !bat saturation levels for 
cen:ai.n appliances vuy significan!ly according to bouliog rypc. To caprun: these dlffen:nces, 
the occupied housing stOCk or ownbtr of households Is partitioned into single family, multi· 
family, and mobile home ca~tgories. lo addition, it was determined that ceruln appliance 
Sllotrations are n:laiCd to the Individual household 's income level. Those appliances having 
this characteristic included room air conditlonm, electric cl~ dryers, clothes washers, and 
dishwashers. Projcctlons of boullng mlll and per capita Income, therefore. wen: utilized in 
developing Sllturation rates for these appliance cstegories. 

To captu.re the U"eod of including ranges, cenl:n.l air conditioning. electric Wiler heating, 
electric space heating or electric beat pumps as standard items in new construCtion, penetration 
rates representing lhe percenl of new housing with these fwun:s were: used to pmjoct 
saruration levels for these appliances. Finally, eeruln appliances sucb as television seu and 
refrigeratOrs have al~y achieved full saturation. Purun: saturation levels are similar to 
p~m ratC:$ except for qualiry shil\s or intercatcaory lldjllltmcnts from scandard to frost free 
refrigerators and black and white to color LC!cvition. 

The second major factor in the: demand eatimadon equation is lhe connected load of the 
appliance, which was developed from company and industry 11ltdles. The last fiClOr in the 
equation is t.bc use factor or the probabilil}' of li'.e appli.anoe operating It 1 given time. 



TABLE m.J. Appii!IJMl!09 TreaUd E:i'pldUyl.o Eod~U. Model 

Electric Range 

Refrige.mor- Frost Free 

Refrigemor - Sl&ndard 

Frecur • Frost Free 

Freczu • St•""•n1 

Dishwasher 

Clothes Washer 

Electric Dryer 

Electric Water Heater 

Microwave Oven 

TV-Color 

TV·Bt.ck and White 

lighting 

Room Air Conditioner 

Ceoual Air Conditioner 

Electric Space Heating 

Electric Heat Pump 

SOURCE: T-. Elecuic ~ 



In the model, 1ppliances can be aepata1ed inlo twO Jroups: temperature IIUCIUIIIYC and 
I.CIIIperawte tenSilive . Tbolc 1ppliances whlcll arc cemptBNrc insensitive: have usc fiCtors 

whld vary by day lype, IDOOih, and hour. Thus, the USIJe of these appliances is dwxtcriz.ed 
by I .IS2 usc factors (12 moruhs x 2A hours x 4 day rypcs). These four day typo arc Sunday, 
Monday, Tuesday-Friday, and Saturdly. For tempcra!Urc-tenShive appliance1. which Jll(lude 
air c:ondilionen, elcc:uic IPICC buttn. and electric: heal pumps. the monthly usc fiCtlJn ~,., 

replaced by a IC1 of fiCUlrs wb.ic:b vary with mpcct to time: and u:mpcrarure. Therefore, the 

cnc:rJY c:onsumpdon of these appliances Is a funcdon of u:mperature. time, and day type. 
These tempcrarurc-relaled usc ~ac:rors arc combined wi!h moll1hly rempcnrur.: probabllhy 
matrlc;e, to c:alc:ulau: energy rcquircrnenu ovc:r that period. 

lbc: model is capable of devc:lopins a rcsidc:ntial u well u a syswn demand profile lor CICh 
hour of c:ac:h day rypc for all twelve months. In order to c:alc:ulau: peak dc:mand. a tempcnrure 

profile rcprcsentins the c:xpcciCd bouesl or coldesl day miiJl be input mro the model. An 

avc:rase day IOid profile for each month can abo be developed by supplying an avcraJc: 
remperarurc for every hour. 

The commcrc:i.L!.IICClOr of the model forc:c:asu encrsr and dcmaDd by building rypc by end-usc. 
This sec:tor cscim""' eoe:rJY Intensity by end·usc for CICh building type in u:rrns of kWh pc:r 
square fooc of noor IPICC· ,., forcc:ut of buildina rypc square f0011ge can be dc:velopcd 
wllhln the model usins the REGIS c:mployrnelll forc:c:a.st by building rypc and estimau:s of 

projected noor space per employee. 

In additlon, end-usc wuration rate eatlmaLC:s arc developed from surveys of the: servic;c: area's 
commercial customers by buildins rypc. The original survey of this sector wu performed by 
Xc:nei'J)', lnc:. during 1994 u pan of c:onunission-sanc:tioocd resc:arc:h into the cost 
effectiveness of commc:rt:ial DSM PI'Oiram5. lo the fururc. Tam~ Electric: expects to survey 
its cornmc:rc:ial CUSIOIIIer1 rcprdina their end·usc saturations by fuel rypc. building rypc, 
c:mploymem. square foocage, and vqe age and demolition rate of the equipment stock on a 
semiannual balis. 

From the c:alcuWion of c:nc:IJY, comrnetcial demand is determined by allocallnJl liii1UII 
consumption to the hours of the: day throuah usc factors. However. the commercial sc:c:10r 
contAins both temperaturc·sensitive and Insensitive end-uses. Tbc rempc:rature·seruhivc usc 
patterns arc a function of tempc:rarurc and time:. Therefore, peak demand is calculated. as in 
the rcsidc:ntlal sector, by specifying CJUremc tempc:rarurcs to represent severe w~'lcr 

conditions. 

The nine cnd·uscs and eleven buildinl rypcs thai arc included in Tam~ Elccuic:'s c:omrmrcial 
noonpace buildina rypc model arc listed in Table Ul-2. 

T- fJocG'\t ~ y,. YU<Slot l'lla lt91 111-6 



TABLE ID-2. CommerdaJ Floonp~~« Modd End-Utes and Building Types 

Eod-Uss; 

Air Condilioning 

Cooking 

EAterior Ught.ing 

Heating 

Interior Ughling 

Bulldlp!! Types; 

Colleges 

Groceries 

Health Care 

Hospitals 

l.odgina 

M !Jcellaneous 

M isccllaneous 

Refrigeration 

Vent Jillion 

WllU Heating 

Off teeS 

Retail 

~ 

Schoo Ia 

Warehowc:s 



The industrW and mUc:ellancous leCtors of the model an: leu cleuiled than the residenual and 

commercial customer claues due to a lack of connected load da!A. The industrial clw ia 
disaggnegatcd Into four major aroups represen1ing different levels of energy lntenaiveneu. 

Tbc:se include Food Producu (SIC 2:0); Tobacco. Printing, etc. (SIC 21. 23. 24, 25, 27. 37. 
39); Fabricated Melals, etc. (SIC 26, 29. 30, 34, 35. 36. 38); and Basic: IndUStries (SIC ~] 

33). ln each leCtOr, annual entlJY consumption is computed by muh.iplying energy use per 

employee times projected employment. Monthly eneliY COllJUtnj)tion is calculated by 

allocating the annual enerJY to the cor:es:pondlng monlh using historic ratios of moruhly·to­

annual consumption. Once monthly CllCI'&Y iJ computed. it is funher broken down by hour for 

each of the four day types. nw is, a use factor is applied which denotes the fraction of each 

molllh's CllCfiY tha1 is consumed in 1 given hour. T'bcse usc fiCIOrs were developed from 

hourly billing da1a available for major induslriaJ c:ustomen in each of the four catqories. 

The miscellaneous sector includes Jttcet liJbting, Illes to public: authorities. and tranarmsaion 
and distribution line Iones. For Jttcet liJbtlng and public authorities. sal~.l an: expressed a.s a 

function of the number of residential customers, and demand is calc:ulatcd using an alloeation 

method similar to the indUStrial and commercial 5eetors. 

The model also allows for price elasticity lldjwuncrus which represent the change in ekeuic: 

consumption resulting from changes in the relalive price of electric:lty. In order to caprure the 
price effect, an ldjUSUIICIII factor is applied to the annual conswnplion. The ldjusuneru f~etor 

for a given year is a timo-dependeru weiJbtcd ave: rage of shon and long-run elasticity. The 

general malhc:matical form of lbc W~~Sump<lon adjustment equation Is as follows: 

where: 
Cn • Consumption at the price level in year n, adjusted for 

price changes in yean 0 to n. 

Co • Consumption at the base year price level, that is, 
assuming oo price changes. 

The Adjustment F~etor is given by the following: 

Price Elasticity 
Adjusunent FICIOr 



l 

where: 

where: 

.. 
E, 

Price of electricity in period I (i • I to n) . 

Price elasticity coefficient exp~ as a time-dependent 
weighted average of the shon and long-run elasticity coefficients 
(i • Ito n) 

This relationship can be expressed as follows: 

= 

Es = Sbon-run elasticity 

EL "' Long-run elasticity 

wi "' Weighting fiCior, 0 s W s I; w 1 • 0, W • I fori ~ 12. 
I I 

The above relationship warranu two imporu.nt observations. Pirst, lhc: price cliL>Iidty 
adjustment factor that is applied to a aJven yur incorporaleS the effects of price changes not 

only for the given year but also for previous yean. Second, the elasticity coefficient that is 
applied to a given year's price change increases llWliCI'ically over lime, gndually rising from 
the sbon-term elasticity value to the long-term. Therefore, each price increase or decrease tw 
a lasting effect on future consumption patterns. 

In the residential sector, each of the specific appl~ was assigned a sbon-run and long-run 
elasticily. This was ~CU~mpli&bcd by partitionin& the major appliances imo three groups whose 
change in consumption due to price cban&es was considered to be either low, medium, or high 
(Table 111-3). In certain cases, these elasticitks were assigned subjectively while in other cases 
they were based upon studies by National Economic Research Associates (NERA) and the 
Electric Power Research Institute (EPRI). lll 81Mltion, the resultina coefficients have the 
mathematical propeny that their combined effect, whlch represenu the avera~ residential 
elasticity coefficient, closely approximates the: resulu of NERA and EPRJ research. 
Thcrefore, their cumulative effect is in w:ord with e.tuensive Slllistical analysis. The elasticity 
factors used for the commercial and industrial categories were also developed from these 
studiC$. 

T- Elec1nc ~1 Ten Yu.t it• ,._ 19911 111-9 



TABLEW-3. Sensitivity or Consumption to Price 

Appliances with Low Assumed Price 5rnslliy!ty; 

Refrigerator 

Freezer 

TV 

Frost Free 
Sw.iard 

Frost Free 
Standard 

Color 
Black and Wh.ite 

Appliances with Mtdlym Auu!1lfd Pricc Smslliy!ty; 

Electric Range 
Clotbes Washer 
Electric Water Hcat.cr 
Microwave Oven 
Lighting 

Anpllancm with Blah .Wumed Price 5msl!h1ty; 

Dishwasher 
Electric Dryer 
Room Air Conditioner 
Central Air Conditioner 
Electric Space Heating 
Electric Heat Pump 

SOURCF.: &Jed oo w:licl by Nllioaal ('rooomk RaardJ Auocialn .and lho E1caric 1'\>wct Rcxatdl 
lnstll\1.~. 



Another factcr influencing .uiden1ial ent:I'JY consumption is the movemcnl toward more 
energy-effic.ieru appliances. The forces behind lhis development include mArl:et pressures for 
more eoeiJY-efficient Leehnologies and the appli.ancc efficiency SWldard.s enacled by lhe stale 
and federal governmenu. The efficiency goals affect lhe usage associated wilh new lddhions 
10 the appl lance stock. 

ll should be DOled thai the bl$e year appliance energy consumplion is influenced by both price 
effccu and efficieocy improvemenu. 1i,w, while some appli.ances are assumed to be l'1l1her 
price insensitive, tbeir individual consumption levels dccn:ue due 10 efficiency improvemenu . 

2. Mu!t!ccgn:ploo Demand apd F.otm Modd 

The retail multiregression forec:a.sting model i.s a nine-equation model wilh two major sections. 
The energy section forccasu energy Ales by lhe sill major customer ca~egories . The demand 
section forecasts peak lolld ocher lhao phosphate for bod! swrunc:r and winter. The regression 
Leehoique is a more sopbiuicatcd approach lhao U'c:l1d analysis as il attmlplS to ex.amioe !bose 
faccors which innucuce lolld. 

The selection of appropriale variabl.es to include in tbe multiregn:ssion model equations is an 
extensive: process that begins wilh lbe iclentiflcation of variables that affect demand and 
energy. Those variables which can noc be reasonably quantified or fon:cas& are dismissed from 
lhe process. Resulu from reJressions wma lbe remaining \ .uiables an: c:valu.aled 10 dc«:rmioe 
which variables perform best. As a result, tbe chosen equations are bod! Jtatistically aD" 
lhcorelicall y appropriate. 

The basic SC:riC$ !hal make up lbe regression method are supplied by Tampa Electrie Company. 
tbe U.S. Bureau of Labor Statistics, tbe U.S. Bureau of Economic Analysis. lhc: U.S. 
Geological Survey, lhc: Federal Reserve Boatd. lbe National Oceanic: and Atmospheric 
Administration. and lhe Univenhy of Florida's Bureau of Ecooomic and Bwioes.s Research. 
All project.ions of lhe independent variables in lhc:se equations are consistenl wilh lhose used in 
lhe end-use model. 

Demand Section 

The demand SCCiion consisu of lhn:e regression cqu.ations for lolld Olher llw1 phosph.t1e. One 
cqua1ion is for lhe bue lolld which, by definition, is that !Old on lhe system thai is 
independem of temperature. The remaining rwo equations describe tbe summer peak 
temperature-sensitive demand and the winter peak temperawre-sensitlve demand. From 
regression analysis. lhe following relationships bave been determined. 
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Base Load .. 70.159 + 4.3389 • If Residenria.l Cus10mcrs · 3707.9 • C/~Wh (luggr.'\1 
I year) 

(I .. 35.8) (I = ·3.7) 

R-Squared = .97 OW = 1.9 
2 . 
Tempcrarurc: = (F0 

- 65) (20.718 + 0.1106 • # A/Cs 2-14 .53 • C/kWh (lagged 
2 periods)) 

( I = -4.9) 
Sensirive 
Oc:IIUind 
(Summer) 

3. 
R-Squared = .91 

(1 = 25.5) 

ow = 1.9 

Ternpcrarurc 
Sensilive 
Demand 
(Wimer) 

= (65- F0
) (-0.9842 + 0.13284 • # Elec!ric Healers) 

(I = 24.2) 

R-Squared = .89 ow - 1.4 

Tbe Variables are defined as roUows: 

Base: Load 

Tempcrarure-Sensilive Demand 

# Residential Cusromcrs 

1!/ l:Wh 

P (Summer) 

F• (Wimer) 

II AICs 

II Electric Heaters 

The lempcnuure-insensirive cornponcm of demand (MW). 

The load componenr (MWJ which is affccu:d by hc:rmng or 
air eondiliOJung on the system. 

The average number of rcsidenriol cusromers (m 
thousands). 

Tampa Electric Company's average cost of clecrncity per 
kWh adjusted for inflation. 

Av• • 24-hour t.empcrarure for the day of lh.c system 
peak load. 

Peak hour tempcrarurc ar rhc rime of the sys1em pca.l: 
load. 

Number of rcsidcnlial air conditioners (in thousands) 
calculaled by muhiplying rcsidemial customers hy cooling 
saturation lc"vcls. 

Number of residential electric heaters (in thousunds) 
calculated by multiplying residential customers by electric 
beating SBJuration levels . 
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Energy Sccsioo 

The energy S«tion of the retail multiregression model consists of six cqualions that estmlllte 

future energy by the major customer clli$$CS (residential, commercial. indUJLnal other tlun 
phosphate. phosphate. sales 10 public authorities. and str«l IUld highway lighting.) These 

equations arc: listed below. 

Average = 664S . 7 + S 1.226 • Cbg in Persona.! Inc. Per Capilli • 563.6 • C:/1.. Wh (lagged 
Residential (1 • 2.3) (lagged I year) (I • ·8.9) I year) 
Usage + 1.06167 • Tollll Degree Days + 8362.9 • Htg/Cooling Saturation 

(t • 4 .S) (1 .. 19.1) 

R-Squnrcd "' .94 OW • 1.7 

2. 
Conunercial = ·1S.9S + 13.813 • Residential Customers · S83.0 • C:JicWh (lagged I )eat) 

Energ)' (I • 23. 2) (I • -1 I) 
Sales 

R·Squured c: • 99 ow "' .94 

3 
Other = 334.44 + 
Industrial 

5.933 • lnd Prod Index • 88.7825 •Cbg. m C:/kWh (lagged I year) 
(I - 7. 7) (l = · I. 7 ) 

Energy 
Sales 

• 138.1 • Trade Dummy Varuble 
(I • -6.2) 

R·Squared = .70 ow - 1.7 

.j 

Phosphall.' =1135.2 + 51.242 • 
Energy 

U.S. Pbospha!C Mirung • 331.39 • C:/kWh (lagged I yen) 
(I • 10.3) (1 • ·3.3) 

Sales 
R·Squared • .84 ow - 1.0 

.., __ 



5. 
Sales to 
Public 

= 530.50 + 2.4514 • Residemial Customers · 251.11 • Chg m C:/kWh 
(I • 10.9) ( I • -4 4) 

Aulhorhies 
R-Squared • .98 ow- 1.1 

6. 
Street 
Lighting 

"' - 29.073 + 0. 10370 • Population 
(I "' 34.8) 

R-Sqwared • .98 OW .. 70 

Tbe Variables are deflued as follows: 

Population Hillsborough County Population (in thousands). 

Residential Customers Service Area Residcnt.1al Customers (m lhouuncb) 

Chg in Personal Inc. Per CapiUI Pcrc:cnt change in real personal income per e<~pita in 
Hillsborough County. 

Htg/Cooling Saturation 

Total Degree Days 

I nd Prod Index 

U.S. Phosphate Mining 

C:/kWh 

Chg 1n C:/kWh 

Trade Dummy Variable 

Weighted 8\ cragc of heating and cooling saturation rat~. 

Sum of healing and cooling degree cU)S (b1lhng qde 
adjusted) 

Industrial Production Index ( 1992 = 100) 

U.S. mining production (in millions of mccric tons) 

Cost per kWh for a g1ven c:uscomer clus lldjusted fur 
inlbtion 

Perccru change m COSt per kWh for 3 gl\en cu~ton1er cl~ 
adJusted for inflation. 

Dummy variable representing impon ~ubscuution of local 
basic industries produclion. 

l •"''» Elocvl< ~ Tto Yw s ... ,.., 19?1 111-14 



5. 
Sales to 
Public 

= 530.50 + 2.4514 • Residential Customers · 25 1.11 • Chg in c /I:Wh 
(t - 10.9) (t = -4.4) 

Authorities 
R-Squarcd = .98 OW = 1.1 

6. 
Street 
Lighting 

.. · 29.073 + 0.10370 • Popul .. tian 
(I ,. 34.8) 

R-Squarcd = .98 ow - .70 

The Vorlnllil-s ure defined ns rollows: 

Popular ion Hillsborough County Popularion (in lhouunds). 

Residential Cusromers Service Area Residcnrial Customers (tn thousands). 

Chg in Personal Inc. Pc:r Capita Percent change in real personal tncomc: pc:r c;~pu:~ tn 
Hillsborough County. 

Hrg/Cooling Saturation 

Total Degrc:c Days 

lnd Prod Index 

U.S. Phosphate Mining 

C/kWh 

Chg inC/kWh 

1 radc: Dummy Varlllble 

Wcig.lued average: of hcatjng and cooling saturation rates. 

Sum of beating and cooling degree: days (billing cycle 
adjusted). 

Industrial Production Index ( 1992 = IIAl) . 

U.S. rnirung production (in millions of mctnc tons) 

Cost pc:r kWh for a givc:n customer class adJUSted for 
inflation 

Percent c:hangc: In cost pc:r kWh for a given cuMorner cla\s 
adjusted for inflat"on. 

Dummy variable: rc:presc:nung impon substirut ion of local 
baste tndustries production. 
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3. :fm1 Analysis 

The role of trend analysis in lhe Tampa E!eetric Company forecasting proc:eu has changed a.s 
lhe slabiJity of fuel price$ and supplies has decreased The present economic and political 
envirorunent throughout the world has conuibuted 10 chang.ing enelJY consumption patterns 
resulting in a need for mon: sophisticated fon:castin& ~ec:hniques. TR:nding provid:5 ~ wcful 
cheek for !he more intricate methods wed by !he company in developing IJle Custom~~ 
Demand. and Energy Fon:cast. 

The primary screngiJl or trend I!Wysis is simplicity. When applied 10 series wtlh sr.bl: growth 
pall.Cms, IJlis meiJlod Is easy to wc and Is reldily understood by IJlose outSide lhe forec:D.Sting 
process. The need for bistorical data is minimal. eoo~parcd 10 other methods. and the need for 
external forecasts is alleviau:d as time is lhe only predictive variable. However. wealc:neJ.ses 
are also a function of this simplicity. The wc of time as the only explanatory variable limitS 
lhe ability of the p!OCC$5 to n:nect changing economic conditions. Given the limir.tions of this 
lec:hnique. it can still be used 10 idenlify time trends. and it provides 1 familiarity with the daLa 

that aids in evaluating fon:casu from other mecbods. 

Trend analysis is applied 10 several variables iochJding: 

1. population; 
2. residential CU$tOmen; 
3. syJtem peak demand; 
4. residential enelJY Illes; 
S. commercial ener&Y sales; 
6. industrial energy Illes; 
7. street lighting energy sales; 
8. sales 10 public authorities; and 
9. IVUIJC IISIJC pa' CUSIOil'ICr, 

The implemenwion or trend analysis involves C$tlblishing a malhcmalieal relationship between 
lhe independent variable (time) and the dependent variable. A forecast can be constructed by 
entering a fuiUrc: year iDro the equation. Evaluatin& the daLa over different time periods allows 
one to identify changes in the trend over time. Once tn:nd estimates for the various 
components are established. they can be combined to yield a tOtal pies forecast . 
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4. Phosphate Ptmand and Energy Anolysis 

&cause Tampa Electric: Company's phosphate customers arc relatively few in number. the 
Wholesale M111keting and Sales and Cogeoc111tion Services (kpanmcnlS have obtained dcwikd 
knowledge of inclustry developments including: 

I. knowledge of expansion and close-out plans; 
2. familiarity wilL historical and projected uends: 
3. personal cont:ICt with industry personnel ; 
4. governmental legiJlation: 
5. famililllity with worldwide demand for phosphate products; 
6. knowledge of phosphate ore reserves: and 
7. correlation between phosphate rod: production and energy consumption. 

These dcparunenlS' familiarity with industry dyDIIIDics and Ll>e1r close working relationship 
with phosphate company rcpresenunives forms the basis for a survey of the phosphate 
customers to determine their future energy and demand rc-quarements . This survey IS the 
foundation upon which the phosphate forecast is based. Further inpulS arc provided by the 
rnultiregression model's phosphate eocrgy e-quation nod discussions with industry expertS. 

5. Consryatlop. Load Mao0enncpt apd Coeeoual!op Program-~ 

Tampa Elecuic has developed conservatlon. load management, and cogrncratton programs to 
achieve four major objectives: 

I . to defer capilli I expansion, particularly production plant ctmstrucuon: 
2. to reduce marginal fuel cost by rnanaging energy usa~c during hijthcr fuel cost 

periods: 
3. to give CUSlomers some ability to control their energy usuge and dccrtase the1r 

energy coStS: and 
4. to pursue the cost~fTcctive accomphshmcnt of ten -year demand and energy 

goals established by the Florida Public Service Commission (FPSC) for the 
residential and commerciallindusrrial sectors. 

The company 's current DSM plan con!llins a mix of proven, rnaturc programs that focus on the 
market place demand for their specific offerings. Additionally, we have developed residential 
and commercial mail-in audits designed to more ecooomicaUy wget customers who have the 
potential to benefit significantly from our energy management programs. The following I) a 
list thllt briefly describes the company's prograrn5: 

I . Hrptlna and Coolin& - Encourages the inst.illation or high-efficiency he3llng and 
cooling equipment . 
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2. t peel Mwrcmcru - Reduc:ea weathcr-tmSitlve bealin&. cooling. wa1.1: r heuinr. 
and pool pump IOidJ through a ndio siJNl] control mechani1m. In addition, a 
commercial/Industrial program 11ln effect. 

3. Ener!y Aut!jll - Tbc program Is a "how to" lnfomuuion and wlysis auidc iv~ 
CUSIOI!leT1. Six !)'peS of audhs will be available in 19911 co Tampa Eleo:uic 
CUSIOI!leT1; lhree ~ are for rcsidcndal class c:usl011Yn and three 1ypes for 
oommercial/indusuial CUJUJcDm. 

4. Ccilios lnpalarjon - An incentive prorram for u isling n:sidemial suua un:s 
whlc:h will help to supplemem !he COS! of addin& additional insulation. 

5. Commcn:la! l!ldoor Llghc lns - Encouraaes lnvesunem in 100re efficient ligh:ina 
li:Chnoloales within exiJtina commercial facilities. 

6. Standby Gqlcwor • A program designed 10 utiliu: !he en a :raency generation 
Cl!J*iry of c:ommm:WIIndusuial f~c:lli!les in order 10 rcduc : weather sensa ive 
peak demand. 

7. Congradoo YaJyc; • Encourqes lnvesunenu in IDCaiUiel t1w are noc 
sanctioned by Olher programs. 

8. Duct Rcpajr • An Incentive prosram for cJtislins homcowncn which will help to 
supplement !he cost of repairins lca!cy healins and coolins air Jucu . 

9. CO!Icncration • A prognm wbeceby larsc indusuial CUSlorncl:i with wwe heat 

or tuel raourc:cs may iasull ekaric: rcnemina equipment. produce !heir owt> 

eiCdrlca.l requircmcnu ard/or sell !heir surplus to !he c:ompan) 

In addition, !he Ener&Y Answer Home and Street and Ouuloor Uahtinp proarams wen: 

completed In 1987 and 1990, respcctively. 

The 1997 demand and CDCfJY saVin&s achieved by our conservation and load ITWllStmcnt 
programs are lislcd in Table 111-4. 
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TABLE lll-4 
Comparison or Achltvft! MW and GWb R~uctloos With Florida Public Servlct Commission Goals 

... 
~ Resldeotlal 

J Wio"I Peak M~ Rft!~&~ism Summer Peak MW Reduction Q~ ENmx Bmlll!:l.illo 

I Commission Commission Commiss.ion 
Total Approved ~ Total Approved ~ Total Approved ~ ... Yw Acbicvml QgU QgU Acbjmd QgU QgU Acbimd QgU QgU I .. 199S 24.0 36.0 66.1'-' 2.7 12.0 22.S'-' 12 .2 21.0 S8. I '-' I 1996 56.1 72.0 78.8~ 10.6 23.0 46. I'-' 28.3 41.0 69.0'-' i 1997 79.2 107.0 74.0'-' 16.9 3S.O 48.3~ 43.6 60.0 12.1'-' l 

i 
c I c::iaiJ1uctaltrlaJ 

~in~H Pea~ MW Br:duction SwnrnPI ~~ MW ~ QWll plttiV Redul:tion 
Commission Owmnission Commission 

!? Tocal Approved " Tocal Approved " Tocal A ,proved " -00 Yw A~icYed Oslll Qsa1 Acbil:):r:d Qgal Osll1 Acbitt~ Qsa1 Qsa1 
199S S. l 2 .0 lSS.O'-' s.o 7.0 7 1.4'-' 11.7 29.0 40.3'-' 
1996 13. 1 s.o 262.0~ IS.2 13.0 I 16.9'-' 27.4 S9.0 46.4'-' 
1997 14.4 7.0 20S.1'-' 18.6 20.0 93.0'-' 42.0 90.0 46.7'-' 

ComblMd Total 

Win~tr Pea~ MW B~~&~ion SJnD~ Peak MW Reductlgg QWb ENnrv Rtducti!ID 
Commiuion Commission Commission 

Tocal Approved ~ Total Approved ~ Total Approved ~ 
Yw Acllicved r.aJ Qsa1 A'bicJr:~ r.aJ QQal A'bicved Qsa1 r.aJ 
199S 29. 1 38 0 76.611. 7.7 19.0 40.S'-' 23.9 50.0 47.811. 
1996 69.8 n.o 90.6~ 2S.8 36.0 71.711. SS.1 100.0 SS.711. 
1997 93.6 114.0 82. 1 ~ 3S.S ss.o 64.511. 8S.6 150.0 S7.1S 



To suppon tbc demand and enetJY savin&J r11cc1 u pan of iiS plan, Tampa Elearic Company 
devd opcd its MoaiiOI'ia& and Evaluatioo (M&:E) plan in n:sponse 10 requimnenu filed in 
Docktt No. 941173-EO. The M&E plan was Jesiancd 10 effectively IICX:Oillplish the required 
objective with prudcot application of raoun:a. Genually speUing. the M&E plan hu u iiS 
focus two disti.ncl ateU: process evaluation and Impact evaluation. Proccas c >~h.wion 

examines bow well 1 proaram lw been lmplemctUcd lncludina tbc efrtciency or delivery and 

eus1omcr lllisfiCtion reprdlna the usc:fulncu and qualil)' or the services delivctcd. Impact 
evaluation Is an evaluation of l!le cJ\anac in demand and energy consumpcion ICllievcd through 
proaram plltlclpation. The results of tbeac evaluations give Tampa Electric Company insight 
IntO the direction that should be taken to refine delivery procc5ses. program standards. and 

overall pi"OifiDl cost~ffedlvCDCIS. 

Wbolrglc l ed 

Tampa Elecuk:'a wbolesalc sales coosi.JI of sales conuacu with lb.: Cil)' or Wauchula. the Cil)' 
or Fon Meade, Florida Power Corp.. tbc Cil)' or St. Cloud. and the Reedy Creek 
Improvement Di.Rric:t. 

Sinc:c Tampa Electric's Illes to Wauchula and Fon Meade will vary over time based on the 

stn:nglh of their l.ocal ecooomics, 1 multiple: n:an:uion ~p~~roach similar 10 that used for 
forecastln& Tampa Electtic 'a n:taiJ IOid bu been utillud. Under this methodology. lhn:c 
equatiON have beco developed for c:acb munic:lpalil)' for forccastlna energy and peak demand. 
1bttt equations arc sbown on tbc rollowl.na two pages. 



Average 
Customer 
Usage 

2. 
Wimer 
Peak 
Demand 

3. 

WA\:CHULA MULTIREGRESSION EQUATIONS 

.. 302.5.4 - 4.2441 • Change ill C:/kWh 
(1 •• • 98) 

+ 0.05997 ~ Per upita Income 
(1 = 3.0) 

+ I. 7935 • Cooling Degree Days + 2.5064 • Heating Degree Days 
(1 .. 7.0) (1 .. 19.6) 

R-Squarcd = .94 OW = 2.0 

~ . 11.427 + 0.00812 • ToUil Customers + 0.17877 • Heating Degree Days 
(1 = 16.1) (1 - 10 7) 

R-Squarcd = .90 OW = 1.8 

Summer "" • 6.8121 + 0.0060109 • Tota.l Customers + 0.20840 • Cooling Degree Days 
Pc:ak (1 • 11.4) (1 -= 4.8) 
Demand • 0.2670 • Change in e!li:Wh (lagged one month) 

(1 .. - 1.4) 

R·Squared = .8.5 OW .. I .5 

The Variables are defined as follo~s: 

Change in C:/kWh Change in average cost per kWh adJusted for mn~uon 

Per Capnu Income Real per c:apal3 income (seasonally adJUSied). 

T01nl Customers The average number of total cus10mers. 

Heating Degree Days 6.5 degrees less lhe average 24-hour temperature 

Cooling Degree Days Average 24-hour 1.emperarure less 6.5 dcgrees 
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Average 
Customer 
Usage 

2. 
Winter 
Peak 
Demand 

3. 
Summer 
Peult 
Demand 

FORT MEADE MULTIREGRESSION EQUATIONS 

= 1008.4 - 66.786 • CI\:Wh + 0.1 100 
(I • -2.1) 

+ 1.1327 • Cooling Degree Days + 
(I = 12.5) 

R-Squaral = .87 

• Change in Per Capita Income 
(1=2. 1) 

I.S 189 • Heating Degree l.>o~y) 
(I = 4 .7) 

ow : 1.9 

= - 11 .523 + O.OOn 114 • Total Customtrs + 0. 14632 • Heating Degree Days 
(I • S.l) (I = 4 7) 

R-Squara! = .79 OW = 1.6 

• - 2.0035 + 0.0043383 • Total Customers + 0. 10790 • Coohng Degree Days 

0.29532 • C/\:Wh 
( I "" ·2.8) 

R-Squaral = .87 

(I • .5 .0) (t • 2.6) 

ow .. 1.7 

TI•~ Variables are dertned as foUows: 

C/kWb Avenge cost per I:Wh 3djUSial for mnauon 

Ch:mge in Per Capita Income Change in real per capilli income ()taSOn:tll)' o:dJUSicd). 

Toul Customers The avenge number of total customers. 

lleating Degree Days 6.5 degree less the average 24-hour temperorurc. 

Cooling Degree Days Average 24-hour temperature less 6.5 degrees 

l·or the rcmaimna wholesale aatomcrs. future s.1les for a gh'CO year ~re ba'nl on thc spcci fic 
terms of thcir conlrllcts with Tampa Electric. 
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Base Cnse forttRSI Assump!lops 

Retail Logd 

l. Detailed End-Use Model 

Numerous assumptions are Inputs tO the detailed end-use model of whr~h the more ,JgniOcant 
ones are listed below. 

I . Population and Residential Customers: 
2. Co.mmercial and Industrial Employment: 
3. Per Capica Income:: 
4. Housing Mix: 
5. Appliance Saturotions: 
6. Price Elasticiry: 
7. Price of Elcctricily: 
8. Applillflce Efficiency Standards: and 
9. Weather. 

PQpulatjop/Rqjdemjal Customers 

The residential customer forecast is tbe starting point from which the demand and energy 
projections are developed. The most important factor in the customer forecast is the service 
area population estimate. The population estimate is based on Hillsborough County projections 
supplied by the University of Horida's Bureau of Economic and Business Rcsc:arch (BEBR). 
which are in the form of high, medium, and low forecasts. The REGIS model is utilized to 
determine where within the given rllflge population growth is likely to be. For the 1997·2007 
period. Hillsborough Counry population is expected to incrensc: nt a 1.7% average annual rate. 

Household formarion trend5 supplied by the: U.S. Bureau of the Cel15us arc applied to the 
Hillsborough population projections to arrive at Hillsborough County households. FiMlly, 
service area household forecasts are determined by adjusting tbc: Hillsborough County ligures 
to reflect the relationship between service area and Hillsborough County residential cus10mers. 
Since 1970, households in the service area have: expanded nt a faster roue than population due 
to a decline in household size. This decline in persons per household has been the resul t of 
lower birth rates. higher divorce rates, the poSt(-oncment of marriage by young adults, and an 
aging overall population. During the next ten years (1998·2007). persons per household arc 
expected ro fall ar an annual rare of 0.3 percent. Therefore:. the household gruwrh r21c is 
expected to continue to exceed the population e1pansron nne m the 5ervicc lllea over the next 
ten years. 
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Comlll£rcja l god Industrial Employmcnt 

Commercial a.nd industrial employment assumpuons are utiliz.c:d in compuung energ) and 
demand in their respective scc:tors. It is imperative that employment growth be conmtcnt Will: 

the expected popub.lioo expansion and llllmlploymcnt levels. REGIS, which anterrelates these 
imponant variables, ensures this consis'ency. In addition, forecasts from outside consulting 
limlS also provide input Into formulating these assumptions. For the 1997-2007 period. 
commercial employment is assumed 10 rise at a 2.3% average ann~~<~! rate while industrilll 
employment growth of 1.9% per year Is expected. 

Per Capjta Income. Hou!jng Mjx. Atmliance SatuCAijons 

The stock of appliances, which comprises the nucleus of SHAPES' residential sector. is 
determined by multiplying the number of housebold1 by the saruratioo m .:- for each apphll.llCC 
rne auumpuons for real per taplta income growth and housmg mix arc: crn1cal m • umpu1111g 

these: saturations si.ncc m.any of the applillnccs are innuenced by income levels and the t)pe of 
housing (single. multi-family. mobile home) ill the service area. The bousang mtx and per 
cnpita income growth nates for the local area arc hued on forecasts from REGIS II} well Ill 

from outside co:tsulting services. For the 1997-2007 period. real per c;~piUI tncome 11 c:xpcctC\.1 
to increase :11 a 1.8% average annual rate. 

Price: Ela.sticjtv/Prjcc of Elcctrichy 

Price: eiii.Sticity meii.Surcs the rate of change: in !be demand for a product, elcctriclly an this case, 
that resultS from a change in its relative price:. The: expcaed elasticity effect can be quant11iC\J 
by muluplymg this factOr by the assumed change: in the: real price: of clcctrlclt}' (Stt Page Ill· 
8). During the: 1970s, price: elasticity pbyed a major role in slowtng demand and encrg} 
growth due to the sharp increase in the price: of dcctricity rcsuh.ing from an exp!os1on Ill fuel 
costs. Since 1981, an casing in fuel price: pressures has been an important factor m keeping 
electricity cost changes below the general pace: of inflation. Over the next dt'C.lde. th1s pauern 
IS expected to continue as the price of elcc:!IICIIY should ancrcase at a rate slower than other 
products und services. 

Appliance Efficjencv Standards 

Another factor lnnuencing residential energy c:onsumpliun is the movcmcnl to" wn..l more 
cflicient appliances. The: forces behind this development include: nwket pressures for more 
energy-saving de\•lces a.nd the appliance efficiency standards enacted hy the nate and federal 
governments. The eflic:lcnc:y goals affect the usage :woc:Wcd wtth new lldd1110n~ 10 the 

apphllllCC stock. 
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Wc3tbcr 

Since weat.her is the most difficult input 10 project. historical data is lbc major dctcrmin:1m in 
developing temperarure profiles. For example. monthly profiles used in cah;ulating :ncrgy 
consumption are based on ten years of historical dllta. In addition. lbe temper:uurc profit~ 
used in projecting lbc winter and summer system peale are based on nn exammation of the 
minimum and maximum temperaru.res for !he past fony years plus !he temperatures on peak 
days for !he past fifteen to twenty years. 

2. Mul!lrrgrcujon Demand and EoCUY Model 

The muhiregression model utilizes assumptions which are common to SIIAPES. These 
assumptions include furure inpuLS for population, residential customers. income, saturation 
levels for nir conditioners/hcaters, and lbe price of ekctncity. In all cases where the 
muhircg~ion and SHAPES models U$C common inpu1 variables, the assumptions for 1hesc 
inpuLS are Lbe same and result in forecasLS which arc consistent and co.mp:~rable . 

Wholealc Load 

Wauchula and Ft. Meade projections arc developed from regression equations which. in turn. 
are driven by forecasLS of customers, real per capita income. and the real price of electricity . 
For the J99g·2007 period, total customers are projected to expand at a 1.5% n.nd 1.2\t annual 
rate. respectively. Also, real per capita Income for bolb cities ts projected to grow annually at 
a pace of 1.2 \t and 1.3 'io . respectively. 

High and Low Scenario Forecast AsrumD!Ioos 

Retail I&ad 

The high and low peak demand and energy projections represenc altcrnacivcs to the company's 
ba.se case outlook. The high band represents a more optimistic economic scenano lban the 
base case (most likely scenario) wilh greater expected growth in lhe areas of customers. 
employment, and income. The low band represents a less optrmistic sccna.rio chan chc hasc 
case with a slower pace of service area growth. 

The assumptions related to Lbe high, low, and base peak demand and energy cases arc 
presented in Table lll -5. For all olher assumptions, including weather :;nd price elasucicy. the 
assumptions remain the same as i.n the base case suoario. 
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Wbolesalc Load 

Lakewise. high and low forecas1 soell.IIJios arc developed for wholesale cus1omcrs Wauchula 

and Fon Meade. For lhese IWO municipalities. a pcrcenl change wa• applied to 1he wholes3le 

base case 10 gel the wholesale high and low forecasl 

Hl5toa and Forecast or Energy llu 

A his10ry and forecas1 of energy consumption by cus1omer classificlllion are ~hown an Table II · 

I (Schedules 2. 1 • 2.3) and Figure 111·2. 

Retail Energy 

For 1997·2007, rcwil energy sales arc projcc1cd 10 me 111 a :0.8% annual ra1e. 1l1e m:~jor 

conuibulors 1(1 growlh will continue 10 be lhc conunercial. governmcnuil. and residenllal 

c:uegories. As a group, lhese three sectors will be increasing at a 3.3 <;{ annual me. 

In contrut, indumial sales are expected to decline over Ibis pcnod. Non-phosphate andumsal 

consumption should regislt:r an annual gain over lhe coming years . llowever, Ibis "ill be 

more lhan offset by a drop In phosphlltc sales due to an inc.rcase an self-service cogenerauon 

and the southward migra1ion of mining activhy . This pauem rcnccts the changing Am~ lean 

economy where the service scc1or is expanding a1 a rapid pace rc:lati\•e to manufaetustng 

activhy. 

The combina1ion of service area income growth and a declining real pncc of dectnclly ~ 
resullcd in risang average ressdentilll usage in recent years Over lhe 1998·2007 period. usage 

is amicipauxlto maintain lhi5 upward path based on expcctalion. of conunuing economic gam\ 

and a downward drifl in the real price of electrici•y. 
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TABLE Ill-S. Economic Outlook Aisumpllons (1997-2007) For RtUIII Loud forecw.t 

Average Annual Growth Rate 

LOW GROWTH HIGH GROWTH 

BASE CASE SCENARIO SCENARIO 

ResicJcnual 
Customers 1.8% 1.4$ 2.21t 

Employment 1.6$ 1.2\t> 2.0~ 

Real Pc:r 
Capit:t Income 1.8% 1.3~ 2 .3~ 

Real Pncc of 
Elecrriciry -1.8$ ·1.3'X ·2.3% 

Source Tamp> Eltttuc Company 
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Who!rsale Epergy 

Wholesale eneray sales to FMPA, FPC. Wauchula , Ft. Meade. St Cloud. and Reed} Creek of 

412 GWh are expected in 1998, 402 GWh in 1999. and 324 GWh in 2000 Sales are expected 

to rema.in in the 330-370 GWh range for 2001·2007. 

HWon a pd f ortQSt or Prak Load~ 

Historical and base, high. and low scenario forecuts of peak loads for the summer and wimer 

seasons are presemed in Tables 11-2 and 11-3 (Schedules 3.1 and 3.2). respecuvcly. For tl.e 

1998-2007 period. T~ Elcctric"s base case retail firm peU: demand for the wmtcr and 

summ(r are expected to advance at annual rates of 2.8$ and 3.0%, respectivc:ly. In addition. 

base. high, and low scenario forecllSts of NEL are listed in Table 11-4 (Schedule 3.J). 

Mop!hly Forcaw or Peak Loads Cor Years 1 and 2 

A monthly forecllSt or reo.2il peak loads (MW) llld net energy for loall (GWh) for yrars I and 2 

of the forecaSt is provided in Table U-5 (Schedule 4) along with actual for 1997. 

111-27 
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HISTORY AND FORECAST OF ENERGY USE 

SOURCE: TAMPA ELECTRIC COMPANY 
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FluURE 111-3 HISTORY & FORECAST OF LOAD AND CAPACITY ADDITIONS 
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FIGURE 111-'3 HISTORY & FORECAST OF LOAD AND CAPACITY ADDITIONS 
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CHAPTER IV 

FORECAST OF FACILITIES REQUIREMENTS 

The proposed generating facility additions and changes shown in Table JV-3 antegrare dernand 
side 1113JU1gemenr programs and alternative gencr:uion technologies with U'llditional gener:uing 
resources to provide eeonomic:al, reliable service to Tampa Electric Company's customers. To 
achieve this objective, various energy resource plan alternatives comprised of a mixture of 
generating technologies, purchased power, and CGst-cffective demand side managemcnr 
programs arc developed. These alternatives are analyud with existing gcncraring capabiliues 
to develop a number of energy resource options which meet Tampa Elecrric':. furure system 
demand and energy requirements. A deuiled discussion of Tampa Electnc Company's 
integrated resource plaMing process is included in Chapter V. 

The results or the analysis provide Tampa Electric Company with a pllln that i5 CU)t-c-ffa:tivc 

while marntaining system reliability and balancing other cnaineering, business. and rndusuy 
issues. The new capacity additions arc sbowo In Table IV-3. Additional capacity u first 
needed in 2001. based on an analysis of system reliability, the incorporation of the FPSC 
dcrnand side management goals, projected syncm demand and energy requtremcntJ, purchase 
power, und the existing Tampa Electric generating system. To meet the expected system 
demand and energy requirements over the next ren years. combustion turbines arc planned for 
servicr In 2001, 2003, 2004, 200S and 2007. These dual-fuel combustion turbine) will be 

fired by natural gas and distillate oil. For purposes or this study. llookcr) Poant Stution ·~ 

assumed to be retired in January 2003. and Tampa Electric's long-term purchase power 
conrract with Hardee Power Panners Limited remains at 297 MW summer net capabtlity and 
360 MW winter net capability for the entlfe study period Some of the auumptioru and 
information that impact the plan are discwscd below. Addtttonal assumpuons and anform:uoon 
are discussed in Chapter V. 

Cogwrnrjog 

Tampa Electric Company plans for 444 MW or cogenerauon capacity opcraung tn liS SCf\ ICC 

area in 1998. Self-service capacity of 236 MW (net) is used by cogenerators to serve internal 
lond requirements, 62 MW are purchased by Tampa Electric on a firm comract basis. and 
6 MW are purchased on a non-firm as-availablr basis. By 2007. the cogeneration Cllpuchy 
within our service area is expected to increase to 472 MW. This total will consrst of 253 MW 
or self-service capacity, 62 MW or firm capacity purclwc$ by Tampa Electric. and 7 MW of 
oon·firrn as-available purchases by Tampa Electric. During 1998, Tampa Electric has entered 
into transmiuion w~ling agrcemenu with four of Its coaeocrauon customers, supplyrng a 
total of IS4 MW of flfTD contract capacity to two other utilities in the state Oy 2007. tillS Iota! 
is expected to decrease to 14S MW. 
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lntcrc!Jan~;c Sales agd Purchases 

Tampa Electric: inu:rcbanges sales IDCiudc: Schedule D and Partial Rcqu uc:rnc:nts (PR) sc:rvtcc: 
ngrc:c:ments with several utilities and a Schedule G cont.ract with Sc:mmole Electr.c 
Cooperlllivc:. Inc. (SEC) for oon-fliiTI ca~ity and energy. 

Tampa Electric has a long term purchnsc: power contract for capacity and energy with lbrdc:e 
Power Pannc:rs Limited (a TECO Power Services Corporation). The contract involves a 
shared-capacity agrc:c:mc:nt with SEC, whereby Tampa Electric plans for the full net capability 
of the Hardee Power Station during tho~c times when SEC plans for the full avijilability of 
Seminole Units I and 2 and the SEC Crystal River Unit 3 allocation. and reduced availability 
during times when Seminole: Units I and 2 nre derated or u011vailablc due to planned 
maimc:nance. A fliitl capacity sale from Tampn Electric's Big Bend Station Unit No 4 is made 
available. on a limited energy usage basis. to Hardee Power Partnc:rs Limned for resale to 
SEC. 

In addition to the above sales and purchases, Tampn Electric also has Schedule J service: 
agreements for the intc:rch.anges/sale of as-available power with/to thtnc:en utillues m Fkmda 

and Georgia. 

Wholesale power sales and purchases are included in Tables 11·2. 11·3, 11-4 , 11 ·5. 11-6, 11-7. IV­
I. and IV-2. 
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IQ!crchapge Sales agd Purmam 

Tampa Electric interchanges sales include Schedule D and Partial Requtrerncnas (!'R) Hrvacc 
agr.,menlS with sever2l utilities and a Schedule G contract wath Scnunolc Elrc1ric 

Coopmative. Inc. (SEC) for non-firm capacity and energy. 

Tampa Electric has a long term purchase power contract for capacity and energy wath !lardec 

Power Partners Llmited (a TECO Power Services Corporation). The contract involves n 

shared-capacity agreement with SEC. whereby Tampa Electric plllllS for the full net clpability 

of the Hardee Power Stlltion during those times when SEC plans for the full availability of 

Sc.mioolc Units I and 2 and the SEC Crysw RJ.-cr Unu 3 allncation. and reduced availabtht) 
during times when Seminole Units I and 2 arc derated or unavailable due to planned 

maintenance. A fum capacity sale from Tamp3 Electric's Big Bend Statton Unu No. 4 as made 

available. on a limited energy usage basis. to Hardee "'ower Partners Lunucd for resale to 

SEC. 

Tampa Electric will serve the FMPA purchase power agreement through 1999 with firm 

purchases from PECO and FPC. The remainder of the FMPA service agreement will be 

served by a combination of TEC resources and firm purcbasc power agrccmcnLS. 

In addition tO the above sales and purchases. Tampa e lectric also has Schedule J urvice 

agreements for the Interchanges/sale of as-availnble powc. with/t.:> thtrtccn utiltttes in Flondn 
and Georgia. 

Wholesale power sales and purchases are included in Tables 11·2. 11·3, 11-4. 11·5. 11-6. 11-7. IV­

I. and JV-2. 
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SCI U::Dl"U. 9 

TABLE IY-4 
{ ..... I of$) 

!>lATUS R£1'0RT MD SPECUlCAT'tONS OF PJIOPOSED GE!\'ERATING ~ACI1.11U:'i 
lJ1lU1Y: TAMPA EL£CTRIC COMPA:-... • 

(I) 

17> 

!Ill 

(l)j 

l'l.Ai'IT NAME AND UNIT NU~ffi£R 

CAI'ACITY 
A SUMMER 
II Wli'ITER 

TrCIISOLOGY TYP£ 

AI>,ClPATtD COSSTltUCTION TIMING 
A FIELD CONSTltUCTION START·DATI: 
0 COMMERCIAL IN.SERVICE DATI: 

IUEL 
A PRI!oiARY FUEL 
II ALTERNATE F1JEJ.. 

AIR POLLUTION COioo'TROL STRA TEOY 

! "OOI.lN(l M P.1110U 

TOTAL SlTE AREA 1 

\ONSTll UCTION STATUS 

C"l RTIFICATION STATUS 

STATUS Wml FEDERAL AGENCIES 

PROJECTED UNIT PEIU'OilMANCl DATA 
PLAI"SED OUT AGE FACTOR !POrt 
~OR CEO OUT ACE RATE (FORI 
(QUIVALEI'IT AVAILABILITY FACTOR lEAF! 
RESULTING CAPACITY FACTOR Ill' 
AVI:RAG~ NETOP£RATING HEAT RATI (ANOURl' 

I'ROIECTED UNIT ~lNANOAL DATA 
BOOK UFt (YEARS) 
TOTAL INSTALL£1> COST (lN·SEJIVIC£ YEAR SI\.W) 

DIRfCT CONSTltUCTIOH COST lSI\ WJ 
AFUOC A~IOUNT MWI 
I:SCALATION 111\:Wt 

~IXLO O&M (2001 SI\W·YRI 
VARIABLE O&M (2001 SIMWII) 
K·FACTOR' 

' BASH> ON IN SEX VlC£ YEAR. 
1 k l Mtl.SIHTS TOTAL POIX SITE 

IV · 7 

I'Ol.K IINIT 2 
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I>ATURAI (,II~ 
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SCII EDlfl.£ 9 

TABLEr\'~ 

(Pa,t lof 5) 
STA'n.JS REPORT AND SPECTflCA110NS OF PROPOSED GENERATISG FACILITIES 

lJllUTY: TAMPA Et.£CTIUC CO:'ItPAN\ ' 

(4) 

(~) 

(6) 

(81 

191 

(10) 

( I ll 

(12) 

(l)j 

PLANT NAME AND UNTT NUMBER 

CAPACITY 
A. SUMMER 
B. WINTER 

TECHNOLOOY TYPE 

ANTICIPATED CONSTROCTION TIMING 
A. FTELO CONSTRUcnON START DATE 
B COMMF.RCIAL I"N·SERVICE DATE 

FUEl. 
A. PRIMARY FUEl. 
8 ALTERNATE FUEl. 

Allli'OU.t.mON CONTROl. STRATEGY 

COOUNG METHOD 

TOTAL STT1! AREA 1 

CONSTROCTION STATUS 

CERTIFICATION STATUS 

STATUS WITII FEDeRAL AOEl'CIES 

PROJECTED UNTT PllllfOilMANCE DATA 
PLANNED OUTAGE FACTOR CPOF) 
FORCED OUTAGE RATE (FOR) 
EQUIVAI..ENT AVAILABIUTY FACTOR lEAF) 
RESULTING CAPACITY FACTOR (lll' 
AVERAGE NET OPERATING HEAT RATE CANOIIRl 0 

PROJECTED UNTT FINANCIAL DATA 
BOOK UFE (YEAR.$) 
TOTAL INSTAIJ.ED COST CIN·S£RVICil YEAR VtWI 

OlllECT CONSTRUcnON COST (l/1. WJ 
AFUDC AMOUNT (SikW) 
ESCALA TIOI'I (SikW) 

FIXED O&M (20()J SlkW· YRJ 
VARIABLE O&M (20()3 SIMWh) 
K· FACTOR 0 

' BASED ON lN·SERVICE YEAlL 
1 REI'RESEI'ITS TOTAL POU: STT1!. 

IV · 8 

I'OU: UNIT J 

IH 
180 

COMBUSTION TUIUJINE 

IAN .!001 
IAN .!OOJ 

NATURAl GAS 
DISTII.LATE OIL 

N/A 

NtA 

PRor •Sf:J) 

NfA 

1 7 ,. 
o)j n 

IS• 
11,114 ll<WI Wh 
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SCHEDULE9 

TAB LE IV-4 
~Jot 5) 

STATUS RF.PORT AND SP£Cll1CATIONS OF PROPOSED CE."'EIUTIN(; FACILITIES 
I.Trt:UTV: TAMPA ELECTRIC COMPANY 

til 

t~t 

tSI 

(6 1 

<81 

Il l ) 

( ll) 

till 

PLANT NAME AND UNIT NUMBER 

CAPACITY 
A. SUMMER 
U. WINTER 

TECHNOU>GY TYPE 

ANTICIPATED CONSTRUCTlON TIMING 
A FlELD CONSTRUCTlON START DATE 
U COMMERCIAL IN-SERVICE DATE 

FUEL 
A PRIMARY FUEL 
II. ALTERNATE FUEL 

II IR POLLUTION CONTROL STRATEGY 

COOUNG METHOD 

TOTAl. SITE AREA 1 

CONSTRUCTlON STATUS 

CERTIFICATION STATUS 

STATUS wmr FEDERAL AGENCIES 

PROJECTED UNIT PERFORMANCE DATA 
PLANNED OUTIIGE FACTOR (POF) 
FORCED OUTAGE RATE (FOR) 
EQUIVAU!NT A VAIU.BIUTY FACTOR (EAF) 
RESULTING CAPACITY FACTOR (li) 1 

AVERAGE NET OI'ERATING IIEAT RATE (ANOHR) 1 

PROJECTED UNIT nNANClAI. DATA 
BOOK LIFE (YEARS} 
TOTAL INSTALLED COST ON-SERVICE YEAR SJkW) 

mRECT CONSTRlJCTlON COST CSI~W) 
AFUDC AMOUNT (SikW) 
ESCALATION (S/kW) 

AXED O&M (:lOOt SlkW·YR) 
VA RIA BI.E O&M (1004 SIMWh) 
K-FACTOR 1 

' IIAStD ON IN-SEJWICE YEAR . 
' R£1'R.ESENTS TOT AI. POlK SITE. 

IV· 9 

POI.K UNIT~ 

ISS 
1110 

COMBUrnON TURBIN! 

JAN~ 

JAN :lOOt 

NATUAALGAS 
DISnl1..ATE OIL 

NIA 

NJA 

1\PPROXIM/\TeLY 4.347 1\CRP.S 

PROPOSED 

NIA 

NIA 

I 7 
) .. 
9~0 
17.1 
11 ,094 Btu/kWh 

)() 

}4).7• 

292.!9 
l6 10 
UO< 
~O'l 
1.9! 
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SCHEt>ULE 9 

TABLE IV-4 
(Pag< • or 5) 

STAnJS R.EI'ORT AND SPECD'lCATIONS OF PROPOSED GENERATING FACILmES 
lTI1LlTY: T A.lllPA EL'ECTRJC COMPA l\ ·y 

( II 

()) 

(4 ) 

(6) 

(7) 

(8) 

I I ll 

(121 

( ()) 

PIJINT NAME AND UNIT NUMBER 

CAPACITY 
A. SUMMER 
B. WINTER 

TECHNOLOGY TYPE 

ANTICIPATED CONSTIIUCT!ON TIMING 
A. FlELD CO~TRUCT!ON START DATE 
B. COMMERCIAL IN-sERVICE DATE 

FUJ!L 
A . PRIMARY FUEl. 
B. ALTERNATE FUEl. 

AIR POLLUT!OII COI'ITROL ST1IA TEGY 

COOUNO METHOD 

TOTAL SITE AREA 1 

CONSTRUCTION STAT\JS 

CERTIFICATION STATUS 

STAT\JS wmr FEDERAL AGENCIES 

PROJECTED UNIT PERFORMANCE DATA 
PIJINN£0 OUT AGE FACTOR (POF) 
FORCED OUTAGE RATE (FOR ) 
EQUIVALENT A VAILAIIIUTY FACTOR tEAFl 
RESULTING CAPACITY FACTOR (~) 1 

AVERAGE NET OPERATING HEAT RATE (ANOIIR) ' 

PROJECTED UI'.'TT FINANCIAL DATA 
BOOK Lll'E (YEARS) 
TOTAL INSTAu..EO COST (IN·SERVICE YEAR SttWJ 

DIRECT CONSTIIUCT!ON COST IS/kWJ 
AFUOC AMOUNT (S/lrW) 
ESC ALII TION (S/kW) 

FIXED O&M (!005 SI\W·YR) 
VARIABLE O&M (!005 SIMWII) 
K·FACTOR I 

1 !lASED ON IN·SERVICE YEAR. 
1 REPRESENTS TOTAL POU( SITE 

IV. 10 

POU< UNIT l 

15$ 
180 

COMBUSTION 1 URIIINE 

IAN 200) 
JAil~ 

IIA T <IRAL GAS 
DISTTLIJITE OIL 

NIA 

N/A 

APPliOXIMATtl Y 4, Wl AOIL!. 

PROPOSED 

NIA 

IliA 

1.7 
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9l 0 
17.2 
11,0'/0 ll<utl Wh 
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SCHEDULE 9 

TABLE IV-4 
(hat s o.r 5l 

STATUS REPORT AND SPECIFICATIONS OF PROPOSiill GENERATING fACIU11£.S 
lTJ1LITY: TAMPA ELECTRIC COMPANY 

(I 1 l'l.ANT NAME AND UNIT NUMBER 

(2) CAPACITY 
A. SUMMER 
D. WINTER 

(3) l&CIINOLOOY 1YPE 

(41 ANTICIPATED CONSTRUCTION TIMING 
A FIELD CONSTRUCTION START DA 1& 
B. COMMERCIAL IN-SERVICE DATE 

(5) FUEL 
A, PRIMARY F\ffil. 
8 . ALTERNATE F\ffil. 

(6) AIR POLLU110N CONTROL STRATEGY 

171 COOUNG METliOD 

181 TOTAL SITE AREA ' 

(91 CONSTRUCTION STATUS 

( I OJ CERnFICAnON STATUS 

Ill) STATUS Wrnl FEDERAL AGENCIES 

112 t PROJECTED UNIT PERFORMANCE DATA 
l'l.ANNEO OUTAGE FACTOR (POF) 
FORCED OUT AGE RATE (FOR) 
EQUIVALENT A V All.ABIJ.JTY FACTOR CEAF) 
RESULnNO CAPACITY FACTOR ( 'I) 1 

AVERAGE NET OPERA nNG HEAT RATE (ANOIIR) 1 

I I)) PROJECTED UNIT FINANCIAL DATA 
BOOK UFE (YEARS) 
TOTAL !NST ALLED COST (lN•SERVICE YEAR ~'I< WI 

DIRECT CONSTRUCTION COST 1$/I<W) 
AFUDC AMOUNT (Sil'W) 
ESCAl.A nON ($1\W) 

FIXED O&M (2007 $1\W-YRJ 
VAJUAIIU: O&M (1007 SIMWh) 
K· FACTOR' 

• UASf.O ON IN· SERVJCP.. YEAR. 
1 R~.PRESENTS TOTAL POLK SITE. 

IV- II 

POLK UNIT 6 

COMBUS110N TURBINE 

IAN 200$ 
IAN 1007 

NATURAL GAS 
OIS11UATE OIL 

NI A 

N/A 

APPROXIMATE!. Y 0•7 ACRES 

PROPOSED 

N/A 

NIA 

1.7 
) .4 
9$.0 
10.6 
11.004 lkull. Wh 

)0 

369.09 
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21.o3 
<18.47 
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Table IV-5 
Status Report and Specifications of Proposed Directly Associated Transmission Unes 

l'oinlol - Al'olidpjlted Antle~ 
Origin ond ol RJQ!'A~.Wiy U...LenQCb v..._ c-INCIIon 11mino c:.pkol S·.t.o• dCiua , ... ··=" Unos . tln-l>YI ---GbooniOn · 1 No .... "G'" ol W4't .. - 0 2""'" 2JOW F .. 2000 ll- No,.. wee :no • 
~- ,, .. ".,. --- 1 No-ftGI"ol...,.- u•- <JO•v f .. 2000 $3- ... ,........._ 
SA 00 · 0..... 2 No- "GG" ol •>rr.- 01 ....... 2JOW s..n-m-2002 $12- ~S4a ' -·- 1 No,_ "GG" .,....., • - 236- 2JO kV , .. 2002 Sl - Hone-s. • 
..... - 2 11_10nq_ 100- - 110- 2lOOV -20Ql $14 - ~AN :~ -
--~ 2 21-lanq- 100-- 280- 2JO.V , .. 20Ql $11 - Nonewe:C't', • 

V'.- ·DMa· 2 12_10nq_ 100-- 25•- 2JO kV , .. 2004 $16- ........ l • ~-o-••at~r 
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CHAPTER V 

OTHER PLANNING ASS~iPTIONS AI\'D JNFO~iA TION 

Transrnlsslop CopsJra!pts aud lmoacts 

Assessments of Twnpa Electric uansmlssiou system performance are based upon plaanin~: 

studies completed in 1997 in support of Tampa Electric 's transmission expanston plan These 
studies arc performed nnnlllllly wilh lhc results of lhe study varying due to updates in 1031l 
projections. planning criteria, and operating flexibility. BliScd on existing studies and Tlllllpa 
Electric's current transmission construction program, Tampa Electric anticipat~ no 
transmission constraints on our system whlcb violate the subrniued perforrnllncc criteria 
contained in the Generation and Transmission Reliability Criteria section of this document 

Exoonsion Plqp Ecopomk:f apd Load SmsU!yl!y 

The overall economics and cost-effectiveness of the plan were analyzed liS stated in Tlllllpa 
Electric's Integrated Resource Planning process. This process is discussed in detail later in thas 
c:Mpter. Sensitivity IIDlllyus using high and low bands of the b!ISC case load forecast yielded 
generation expansion plans lhat were sianific:antly difTcrc:nt from th~ base case plan of one 
c;ombustion turbine in each of the years 2001, 2003, 2004. 2005 and 2007. Optimization based 
on the low load forec;ast deferred the 2001 and 2004 combustion turbines one ycnr and moved the 
2005 and 2007 combustion turbines out of the tm·ycnr planning window. The expansion plan 
based on the high load forecast adds two additiorul combustion turbines. 

furl f orttast apd Srnsi!lyl!y 

Product price for acullll and forecast data for lhe purpose of deriving base. high. und luw 
forecast pricing is done by careful analysis of actual price and current and previous forCCliS'ts 
obtained by various consullBDts and agencies. These $01JrCCS include the Energy Information 
Administration, American Gas Association. Cambridge Energy Research Associate~. Resource 
Data International , Coal Marlcets Weekly. Coal Daily, Energy Ventures Analysis. Inc .. nnd 
coal. oil. natural gas. and propane pricing publications and periodicals wbicb include: Coal 
Outlook. Inside FERC. Natural Gas Week, Plan's Oilgrarn. and the Oil and Gas Journal. 

The bigb and low fuel price projections represent alternative forecasts to the company's blUe 
case outlook. The high price projection represents the effect of oil u.nd natural gas pri~ 
escalating 10% above tbe base case on a monthly basi$ lo lhc: )'eill' 2000. 

The low price scenario represents the effect of oil and natural gu prices escalating JOt;( below 
the produCI price of the base case on a monthly basis 10 the year 2000. Annual high and low 
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The low price ~ ~enario represents the cfkct of oi l ami natural gas prices escalating 10\l: below 
the producr price of the base case on a monthly basis ro rhe year 2000. Annual high and low 
'ase price projections afler 2000 are based on the company's tmernal general approach using 
informal ion provided by consu.ltants combined with internal fuel marla·LS anuly~i$ . 

With a large percentage of fuel utilized by the company being coal. only base case forrcam 
are pr~parcd for coal fuels. Base case analysis und forc:casu include a large number ol coal 
sources and diverse qualities. The individual price forecasLS contained wnllan the bJ.se foaecasa 
capture the market pressures and sensilivitics that wou ld otherwise be retkctcd in high and low 
case scenarios. 

Exuans!on Plpn Sensl!lvl!y ConSJant Fuel Dlffercnlig! 

Even though Tampa Electric does not recognize. as a viable forecasting n-ethod. the urburnry 
development of a fuel forecast hy fixing the price differential between non·linked fuels. an 
expansion plan fuel sensitivity was performed by holding the differential between oillgas and 
cOJI constant. The base case exp:msion plan did not chnnge as a result of this chnnge in the 
fuel price forecast. This result was expected because Tampa Electric Company's base case 
expansion plan consists of combustion turbines. These dual-fuel combustion turbines will be 
fired by narural gas and distilllue oil. Because this sensitivity lowers Tumpa Electril: 
Company's natural gas and oil price forecasts and Tampa Electrac Company's future resource~ 

arc fired by natural gas and oil. it results in the same base ca.~e plan. 

Generating Unil Pl;dormance Modeling 

Tampa Electric Company models generating unit performance in thr Generation and Fuel 
(GAF) module or PROSCREEN. a computer model developed by New Energy Aw>~'iatc~ . 
This module is a tool to "valuate long-rang" ~yst~m operating COSI$ u..<soci.ated woth pnrticulv 
generation expansion plms. Generating units in the GAF are characterized by several different 
performance parameters. These parameteJ's include capacity. heat rate. unit dcrations. planned 
maintenance weeks, and unplanned outage rates . The unit performance projecuons thaa arc 
modeled arc basc:d on historical dnLa trends, engineering judgement, time since last planned 
ourage, and recent equipment performance. Specifically, unil capacity and heat rate 
projections are based on historical unit performanc~ test values which arc adjusted as needed 
for current unit conditions. Planned outage projec1oons are modeled two ways. The firsa five 

years of planned outages arc based on a forecasted outage schedule. and the plnnned outage) 
for the balance of the years are based on an aven.ge of tlte fust five years. 
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The five-year outage schedule is bued on unu-spccific maintenance nccili, m;ueualleoad tame. 
labor availability. budget constraints, and the need to supply our customers wuh power tn the 
most economic:al manner. Unplanned out.agc rate prOJections arc based on an average of three 
yean of historical dat.a adjusted, if necessary. to accoum for current un1t c:on(htions 

FJpandal Assvmptlops 

Tampa Eleetric makes numerous financial assumptions as pan of the prepara11on for It) Ten· 
Year Site Plan process. These assumptions arc based on the current financial condition of the 
company. the market for securities. IUld the best available forCC11St of future conditions. The 
primary financial assumptions include the FPSC-approved Allowance for Funds Used During 
Construction (AFUDC) rate, capit.aliz.ation ratios. financing cost rates. tax rates. and FPSC­
approved depreciation rates. 

• Per the Aorida Administrative Code, an amount for AFUDC is recorded b) the 
company during the consliUetion phase of each captt.al project. Thts rate u set by the 

FPSC and represents the cost of money mvcstc:d in the applicable proJect ~ hlle it IS 

under constru.ctlon. This cost iJ capit.altud, becomes part of the proJect mvesunent. 
and is recovered over the life of the asset. The AFUDC rate assumed in the Ten-Year 
Site Plan representS lhe company's currently approved AFUDC rate . 

• The capilllliz.ation ratios represent the percentages of incremental long-term capital that 
are expected to be issued to finance the cupillll projects identified in the Ten-Year She 
Plan. 

• The financmg cost rates renee~ the lncrc:ment.al cost of cap1tal assoc1uted wuh each of 
the sources of long-tCTTll fllllllCing. 

• Tax rates include: federal income w. st.ate income ta\, and mt)cellancou\ taxt'l> 
tncludlng property tax. 

• Depreciation represc:nts the annual cost to amonize over us use ful life the total ortgtnal 
investment in a plant item less net salvage value. This prov1des for t.hc recovery of 
plant investment. The assumed book li fe for each capital pruJC(:t within the Ten· Year 
Site Plan represents the overage cx~tc:d life for that type of tnve~uncnt. 
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l ptea,rattd Resoattc PJannlng Proem 

Tampa Electric Company's Integrated Resource Plannmg process was dcs1gned to evaluate 
demnnd side and supply side resources on a fair and consistent basi~ to uusfy future energy 
requirements in n cost·effcctivc and reliable mnnncr. •vhilc co.u idcring the imere>t• of utili ly 

customers and shareholders. A Oow diagram of the overall process is shown m Figure Y·l. 

The initial pass of the process incorporates a reliability analysis to determme uming of future 
needs, and an economic analysis to determine what rcsoun:e alternamcs bt'st rn«t future 
system demand and energy requirements. In th is pous. a demand and energy forecast which 
excludes incremdltal DSM programs is developed. Then a supply plan based on the system 
requirements which excludes incremental DSM is developed. This interim supply pl3n 
becomes the basis for potential avoided unit(s) in a comprehensive cOM·cffccti vc analysis of the 
DSM programs. Once the cost~ffectivc DSM programs nrc dctermmed, the system demand 
and energy requirements nrc revised to include the effects of these programs on reducing 
system peak and energy requirc:ments. The process i.s repe;tted to mcorporate the DSM 
programs and supply side resources. The same planning and business assumptiOns are c!ed to 
develop numerOllS combtnations of DSM and supply s1dc resources that a~count for variance~ 
in both timing and type or resources added to the Tampa Electric Company system 

The cost~ffectivcness of DSM programs is bascd on the following ~lJil<l3rd Commission tests· 
the Rate Impact Measure (RIM). the Total Resource Cost (TRC). and the Participants Tests. 
Using the Commission 's standard c~S1·effectivencu methodology, each mcn~urc is evaluated 
based on different marketing and incentive assumptions. Utility plant avoidance assumptions 
for generation, transmission, nnd distribution nrc used in this analysis . All measures that pass 
the RIM, TRC. and Panicipants Tests in the DSM analysis arc consillcral for uuluy program 
adoption. Each adopted measure is quandlied into nrtnual kW/I:Wh s:~vcngs and cs rcOected an 

the demand aod energy forecast. Measures wuh the htgbest iUM values are generally adopted 

first . 

Tampa Electric Comp~ny evaluates DSM measures usmg a spreadsheet de•·clopcd to meet the 
Commission 's prescribed cost~ffectiveoess methodology. 

Generating resources to be considered are determmt'd through :111 altcrnati\'C technology 
sccecning analysis which cs designed to determine the economic viability of D willc range of 

grnerating technologies for the Tampa ElectriC Company service area. Gcograph1c viabcluy. 
weather condidons, public acccptance, economics. l~·tll'lle, environmental accqxabiht). 
safety, and pro\en demonstration and comn1erc1alizauon arc wed ~~ uuem to ~crccn the 
generating technoloaies to a m&nagcable number 
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The technologies which pass the screening are included in a supply side analysis which 
cxamancs various supply side alternatives for meeting future capacity requirements. These 
include modifying existing units by repowering or over-pressure operation and delayed 
retirements. Ot.her supply resources such as constructing new unit additions. firm power 
purchases from olher generating emities, joint ownership of generating cap;~city, and 
modifications of the transmission system to increase impon capability are included in lhe 
ana l)•sis. 

Tamp~ Electric Company uses the PROVIEW module of PROSCREEN. a computer model 
developed by New Energy Associates, to evaltute the supply side resources. PROVIEW uses 
a dynamic programming approach to develop an estimate of the time and type of capacity 
additions which would most economically meet lhe system demand and energy requiremeni.S. 
Dynamic programming compares all feasible combinations or generat.ing unit 3dditions which 
satisfy the specified reliability criteria and determines lhe schedule of additions which have lhe 
lowest revenue requirements . The model USC$ production costing analysis and incrcrnenwl 
capilli! and O&M expenses to project the revenue requiremeni.S used to rank each plan. 

A dcuiled cost analysis for each of the top ranked resource plans is performed using lhe 
Capital Expenditure and Recovery module aod the Generation and Fuel module of 
PROSCREEN. The capital expenditures associated with each capacity 3ddition are obtained 
based on lhc type of generating unit, fuel type, capita.! spending curve. and in-service ycnr. 
The fixed charges resulting from lhe capital expenditures are c .. pressl:d in present worth 
dollars for comparison. The fu.el and lhe operating and maintenance costs associated wit.h each 
scenario arc projected based on economic dispatch of alllhe energy resources on our system. 
The projected operating expense, expressed in present worlh dollars , is combined with the 
fixed charges to obtain lhe total present worlh of revenue requirements for each alternative 
plan. 

The r<'Sults of lhc Integrated Resource Planning process provides Tampa Electric Company 
wilh a plan lhat is cost-effective while maintaining flexibility and 3daptability to a dynamic 
regula1ory and competitive environment. The new capacity additions are shown in Table JV -3. 
To meet the expected system demand and energy requirements over lhe next ten years and 
cost·cffcctivc:ly maintain system reliability, combustion turbines arc planned for January of 
2001. 2003, 2004, 2005 and 2007. Th.c::~e combustion turbines will be dual -fueled by natural 
gas atx1 distillate oil. For the purposes of lhis study. Hookers Point Station is assumed to be 
retired in January of 2003, aod Tampa Electric's long-t.erm purchase power contract with 
Hardee Power Panncn l.im.itcd remain.s at 297 MW s\!1J\IllCr ne t capability and 360 MW 
winter nc:t capability for lbe entire study period. 
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Grnrra!lon a.td Iragsrnbslon Rdlablll!r Crhcrlll 

Gcnrnu!oo 

Tampa Electric Company uses lhc dual rchabilny ~;rncri.l of I 'il E>.pcctal Urucr'al t~nc•bY 

(%EUE> nnd a 15'it> minimum fum wimcr reserve margin for plaooing purpose~ 

Tampa Elecuic Company's approach 10 catcullulng percen1 resuves is consas1en1 wuh llle 
tnduslry aceeplcd melllod of using 101111 available gcnernling and finn purchased power 
capnci1y (capacity less plaoncd nuintenaoce and contracted unit snles) nod sublrac:tang lhe 
annual finn peak load, lllen dividing by the firm peak load, and mulliplying by IOO'.t. Stnrc 
1he reserve margin calculation assumes no forced outages. Tampa Bectric: tnc:ludes the Hardee 
Power Suuion In iLS ~vailable capacity. Con1rac1ually, Hardee Power Station i~ plannc:d 10 be 
D\'ailable 10 Tampa Electric at the time of 1yS1em pat. AISCI. llle capac:uy dediea1ed tn any 
firm unit or station power sales a1 the dmc of system peat is subuacted I :om Tampa Elccuac's 
available capacity. 

Tampa Electric's percent Expecled Unserved Energy ('itEUE) c:ruena addresses annual 
reliability. Similar 10 calculating perceru resen·es. all firm unit and Statton power sales are 
accoumed for in determining Tampa Electric's available capacily resources The l lt EUE 
target WIIS developed as an equivalent to llle loss of Tarnpn Electric's lar~tesl unu (ll tg llend 
Unil 4. 447 MW) for an entire year and malntlllnlng fimt reserve$ of approxancuely I !I~ In 
caleulntin& the EUE, the Hardee Power Suulon Is considered 10 be avnllnble a$ ro Tampa 
Electric capacity resource only after iiS avallabtllry tS reduced for planned outage~. forced 
outages, and projected Seminole Electric Cooperative (SEC) usage. SEC pmvide' Tampa 
Elecutc wttb iLS prOJected usage of lhe llardee Power Station c:apacuy Pcrcen1 EUI:. ts 
calculaled by dividing Tampa l:olc.C!rlc's projected annual non-firm purcluses (excludtng 
economy) by its Nct Energy for Load nod muluplying by IOO'l. Under lllese condittons. 
Tampa Electric will bave adequate reserves or 1\'ailable clllCTgency and/or contracted shon· 
tem1 firm capacity to mitigllte expected unserved energy 

Truowiu log 

The followtng criteria are used as guldcltnes by Tampa Electnc Compan)' frun~rnt~ston 

l'lanncrs during plaooiog studies. However, lllcy are oot absoluu: rules for system upanslon; 
lhc criteria arc used to alen planners of ootcntial transmission system capucuy limha1ion \ 
Engioeering analysis Is used in all stages of the planning process to wdgh llle tmpact nf sys1cm 
defictcncics. lllc likelihood or the triggering contingency, and lllc viabili1y of an) upcraung 
opuons. Ordy by carefully researching each planning crttena violation can a ftnal cvaluauon 
of available lnlll.Sillission capacity be made. 
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Gc;ne. ujon Piwtch Modc;!csl 

The generation dispatched in the planning modeb is dicurcd on an t"Cilm>mac basis lllld as 
calculated by the Economic Dispatch (ECDI) function of lhe PSS/E lnadflow software . The 
ECDI function schedules the unit dispatch so th;u lhc roual genention cost rct~uar cJ :n meet the 
projected load is mlnimiz.cd. This is the generation scenario contained in the power flow c:!•~• 

submincd to fulfill the requirements of FERC Form 715 :uxl lhe Floriil~ Reliability 
Coordinating Councal (FRCC). 

Since unplanned :uxl planned unit outaacs can resull in a system dasparch that ~aries 

sigoifacan!ly fTom a base plan, bulk tnosmission planners also investigate seve •• ! scenarios 
rhal may stress Tampa Electric's transmission system. These addirionnlgenerauon sensitivities 
are analyzed 10 ensure the imegriry of the hulk transmission system under maxarniz.ed bulk 
power flows. 

IrJrwniss!op SyJicm P!applpg Criteria 

Tampa Electric follows lhe FRCC planning crueraa as comainc:d in Section v uf the FRCC 
System Planning Commi!lee Handbook. 

In addition to FRCC criteria, Tampa Electric ulili.u.s company-specilic planmng criteria. 
Listed below are the guidellnes which ore used prior 10 comingcncy annlym 10 idcmify any 
inherent system flaws : 

Transmission Systm! Loadllll! Limits 

Transmission System Acceptable Loading Lamit for Transfonners and 

Conditions Transmission Lines 

All facilities 
in service IOO 'X or le1>s 

Transmission Syslelll Voltage Limits 

Industrial 
Substation Buses at 138 leV and 

polru -of-servlee 69kVBuses 230 I:V Buses 

All facilities in 0.950 • 1.0.50 pu 0 .950 • 1.0.50 pu 0 . 950 • 1.050 pu 
service 
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Single Cominaencv Planning Criu:ria 

The following two t.ables summarize the thresholds which alcn planners to problematic 

transmission line and transfoml!:r single contingency scenarios. 

Transmission Systm1 ~ina Limir.. 

Ac:cept.ablc Loading Limit for 

Trammiuion System Conditions Transmission Lines and T!llllJformm 

S~le Contingency. prc-switchinll 115'l or less 

Single Contingency. after all switchmg IOO'l or lcs.~ 

Bw Out.ages. pre-switching 115\l or less 

Bw Outages. after all switching 100% ur less 

Transmission System Voltage Limits 

Transmission Industrial 
Systan Substation Buses at 69 kV Buses 138 kV and 

Conditlons ooint-of· service 230 kV Bu~ 

Single Contingency. 0. 925 • 1.050 pu 0. 950 • 1.050 pu 0 950 • 1.050 pu 
pre-swhchina 

Srngle Contingency. 0.950 • 1.050 pu 0 950 · I 050 pu 0 950 • 1.050 pu 
after all switching 

Bus Outages 0. 92S • 1.050 pu 0. 950 • 1.050 pu 0.9SO · 1.050 pu 

Avajl!!ble Transmission Transfer Caoabj!jty IAKI Crucrja 

Tamp;! Elc:ctrrc adheres to the FRCC A TC calculation methodology a} .,. ell as the p;tncrpk' 

contained in the NERC A TC Defrnitions and Determinations documcm 
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Trunsm!u!on PJapn!pg Assemnrnt Prnctlw 

Base Case Ovs:rating Comlj!jons 

Transmission planners ensure that Tamp;~ Electric's tro.n.srmssaon system c;u, forst and for"'""'' 

suppon peak and off·peak system load with no facility overload. voltage vaolauon, or 

imprudent operating modes. Therefore. the first step in assessing the health of the 

transnussi.on system is to guarantee that all equipment is within specified continuous lo~ding 

and voltage guidelines. Consult the previous sectaon for more specific system parameters 

Single Cooriogepc;y Plano ins Crite-riA 

The objective of transmission planning is to design a system !bar can sustain tllc loss or any 

single circuit elemtru without loading any transmission line or tro.nsformer beyond liS r3tiag or 

resulting an voltage levels that deviate outside of the bandwidths set forth in tlle Tr:msmassaon 

System Plann.ing Criteria section. In the course of smgle contingency :uulysas. smglc 

contingency fault events which result in the removal of multiple transmissaon system elements 

from service due 10 protection system response are modeled in the manner that the system 

would respond tO the fault . Any verified criteria violation which cannot t>c mmgated wath an 

appropnate operating measure is flagged as a limiuuion un trdnsrnassum system cap3ci ty 

Consult the TraJUm!ssion SySICSll Planning Critma s.ecuon of Ill as document for more specafic 

system parameters. 

Tampa Electric plans on any given piece of transmissaon system equaprnent being uOllvaalable 

for se.rvice at some point in time. In Addition to Tampa Electnc coquapmcnt being out of 

service, Tampa Electric transmi.ssion planners plan the system to tolerate tlle loss of scn•ace of 

equipment outside of Tampa Electric's control area. nus ma1nly consasts of bulk trnnsmusion 

system equipment and generation unitS tllroughout the state . 

MultjoJe Contingency Plano jog Cdtcrja 

Criteria for multiple contingeocy conditions are the same as single cont ingency cruem b~t are 

simulated at off-pc:U lo:ld levels. Appropriate double cont ingencies are mvestigated at 100% 

load level when warranted by area load factors . Mult iple contingency conditions arc: nlso used 

10 gauge tlle urgency of system deficiencies which arc identified during single conungency 

analysts as cause for conoern. 

First Coptjogeocy To!!!l Transfer Capabiljl\ Consjderauons 

Bulk transmission planners also use multiple generator/transmiss ion coquipment coruingenc:y 

criteria to ensure that Tampa Electric's transmission system unpon comdors are loaded "'Hiun 

apprO\ed limits i.n the event of a Tamp;~ Electric generauon shonfall To accomplish tllu. 

statewide dispatches are investigated which load each of Tamp;~ Electrac·~ ue lines to !hear Fa:::t 

Contingency Total fransfcr Capabiliry. 
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Base case and cominge.Jcy conditions are then imposed to locale any cransmission or sub­
transmission weaknesses whicb would require reinforcement under such a scenario. When 
necessary. bulle planners identify siruations where FCTTC and/or intcmal system capacities 
should be increased to raise the capability of a transmission corridor. 

FCTTC's which must be observed for Tampa Elcctric•s multi-line corridors are listed below: 

Tie line FCTTC 

Lake Tarpon-Sheldon 230 kV IIOOMVA 
Dig Bend-Florida Power & Light 230 kV 1500 MVA 

DSM Energy Sav!nes Durability 

Tampa Electric Company identifies and verifies tlte durabi.lity of energy savings from our 
conservation and DSM programs by several methods. First, Tampa Electric Company hus 
cswblished a monitoring and evaluation (M&E) process where historical analysis identifies the 
energy savings. These include: 

(I) end-use metering of a load survey sample to identify the savings achieved on air 
conditioning. heating. and water heating: 

(2) bill aJllllysis of program participants compared to control groups to minimiz.e the impact 
of weather abnormalities; and 

(3) in commercial programs such as Standby Generator and C/1 Load Management, the 
reductions are verified through submetering of those loads under cont:ol to determine 
participant incentives relative to demand and energy savings. 

St:condly. the programs are designed to promote the use of high-efficiency equipment tuviug 
permanent installation characteristics. Where programs promote the installation of energy 
efficient measures or equipment (heat pumps, bard-wired lighting fixrurcs. ceiling insulllion. 
air distribution system repairs). program standards require they be of a permanent nature. For 
example, our Commercial Indoor Lighting Program requires full-fixture replacement or hard· 
wiring of fixrure replacements. 

Supoly Side Resources Procurement Process 

Tampa Electric Company will manage the procurement process in accordance with t:sUlblished 
policies and procedures. Prospective suppliers of supply side resource! as well as suppliers of 
equipment and services will be identified using various data base resources and competitive bid 
ev~luanons, and will be used in developln& award recommendations tO management. 

V ·II 



This process will allow for future supply side resources to be supplied from self-build, 
purchase power. or competitively bid third panaes. Consistent with company prnctacc. bi~der~ 
will be encouraged to propose lnc:cnuve a~rangements that promote development and 
amplcmcntation of c:ost savangs a OCQS arnprovcmcnt rcc:ommcndlluoru. The r :ocurcmcnt 
process will also demoostnue contanued poshive effons by Tampa Elec1ric 10 onc:ludc monu:t•v. 
small. and women-owned busillesses. Goal.s will be established and traded tc> measure 
opponunlties and awards realized •'Y these fimu. 

Transmlsslop Constn~ttiop and Upg-rade Plans 

Tnmpa Electric's planned generating units at the Polk Power SUttion changed the prevailing 
dtrcc:tion of power flow throughout the bulk 2301:V system. Loads m the Eastern and Plant 
City Service Areas. which have traditionally hcc:n served by generation at Big llend a.nd 
Gannon. are now going to be served by new generation at Poll: Power Smtaon Thas causes 
Bag Bend and GUlliOn to redirect more po'4er tnto the Central and Western Scn•1ce Areas. 
resulting in numerous contingency overloads and low vollllges. Thus, the first lll3jor 
transmission and substation construction projcc:ts ue directed at improving the reliabolny and 
efficiency of the 230kV bulk system which transmits power nonh from Big Bend and Ga.JtnOn. 
Later. as load growth continues and more genenuion is installed at Polk. additional 

transmission lines and subSilltions must be built to deliver this new generation into the load 
centers in Eastern. Central and Western Service Areas. 

lly the Fall of 2000, Tampa Electric plans to upgrade a.Jxl reconfigure several circulll at the: 
GllllllOn 230kV Substation. In order to address tnnsaent and steady-state stabahty concerns a1 
b01l1 Hardee and Polk Power Stations, a 2"' 9.4·mile Hardee-Polk 230kV ctrcun is planned for 
tbe Fall of 2000. A new 230/69kV Davis Substation and ~ new 2301:V bus at S R. 60 
Substation are planned for the Summer of 2002. along with 0 7 miles of double-carcun 230kV 
line and the rcconfiguration of several 230kV liJld 69kV carcuits. TI1e exastlng 23.6·rmlc Polk· 
Mines 230kV circuit is plened to be upgraded by the Fall of 2002. A DC'4 230kV bus and 
230/69kV transformer is plened at Wheeler Substauon by the Summer of 2003. to be )()Urced 
by a new 11-mile double-circuit line from a new 230kV Lithta Switchmg Sllltum Oy the Fall 
of 2003, a new 28·mile double-circuit 230kV hnc i5 nlanncd from Polk 10 Lnhaa, along wnh a 
2"' 230/69kV transfotnlU at Wheeler and tWO new 6JkV circuits By the Fall or 2()().1 , 8 new 
25.4-mile double-circuit 230kV line Is planned to tic Wheeler to Davis, Chupman and Oak 
Mabry Subsllltions. By the Summer of 2CJS. a 2"' 230/69kV transformer and I.S mtlc:s of 
double-circuit 69kV line is planncd for Clutpm:m. as well as a 230/69kV transformer at 
Gapway Substation. By the Summer of 2007, a new 9.l)·mile·douhle<ircuil 230kV lone is 
planned from Chapman and Dale Mabry 10 Sheldon. Also. the eJusung 3 9 mole 230kV 
interconnect cin:uit between Aorida Power Corporation's Barcola Substation and Tampa 
Elcctnc Company's Pebblcdale Substation wil l need to be rebuilt as a double-clrcun line 1 he 
timing for this joint project with FPC is yet to be uctcmuncd. and IS contingent on FPC's 
generation expansion plans a• Hines Enagy Complex 
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&sc case and con1ingency condilions arc !hen mtposcd 10 locate an) unnsm1ssion or sub­

transmiJ..ion wc:akncsses which would require reinforcement under such a sceDllriO When 

necessary, bulk planners idrnlify situations where FCITC and/or inlerrnll sySicm capac111~ 

should be increased 10 raise !he capability of a 1ransmission corridor 

FCITC's which mus1 be observed for Tampa Elecu ic's muhi-iinc: corridors nrc lis1cd below: 

Tie uoe FCITC 

Lake Tamon-Sbeldon 230 kV 1100 MVA 

Big Bend-Florida Power & Light 230 leV ISOO MVA 

DSM Entm Saylqgs Durability 

T:unpa Electric: Company Identifies and verifies the durabllily of c:nerg) t.llvmg~ from our 

conservation and DSM programs by seven! methods. F1rs1 . Tampa Elecmc Company lw 
established a monitoring and evaluation (M&E) process where historical analys•s 1drntilies the 

ell('fgy savings. These i.nclude: 

(I) end-use metering of a load survey sample 10 identify the 53\'Jngs ochie~cd on air 

conditioning, beating. and water beating; 

(2) bill analysis of program participants compared to conuol group5 to mm1mizc the 1mpact 

of weather abnonnalilies; and 

(3) in COIIIJll(rcial proanms such as Sundby Gcoera1or and Cfl Load Management. the 

reductions are verilicd through submetering of those I~ under control to determine 

particip.al11 inccmives relative to demand and energy saving1. 

Secondly. the programs are designed 10 promote lhe we of higb-eflic•cncy equipment havmg 

permanent inslllllation clwacteristlcs. Where programs promote the inswllution uf energy 

eflicient measures or equipfll('nt (beat pumps. hard-wired lighling futures, ceiling insula1ion, 

air disuibulioo sysletn repairs), program standards require they be of a penlUintnt nature . For 

example, our Corlmlelcial Indoor Lighting Program requires full·lixlure replacement or hard · 

wiring of fiJtture replacements. 

Supply Side Resourm Proa!remmr l'ro(m 

Tampa Electric Company will manage !he procuremcm process 111 accordance whh established 

policies and procedures. Prospective suppliers of supply side resources as well 115 suppliers of 

equipmenl and servic:es will be idc:ntlficd using various daa base resources and compemivc bid 

evaJuaLions, and will be used in d.:veloping award recommc:ncbtions 10 rnanagcfll('nl 
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CHAPTER VI 

ENVIRONMENTAL AND LAND USE INFORMATION 

The future genenuing capacily additions identified in Olapter IV will occur at the e~tisting 
Polk Power Plant facility. The Polk Power Plant site Is located in southwest Polk County 
close 10 the Hillsborough and Hardee Couoty lines (See Figure VI-I ). This facility is an 
eltisting power plant site !bat has been permlaed under the Florida Power Plant Siting AcL 
There are no new potential sites beina considered for the I 0-year horizon. 
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FIGURE Vl-1 
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