. IAJV“%\ Federal Express :
ELECTR]C Airbill $7284302281 E D

A TECO ENERGY COMPMNY

July 17, 1990

Mr. Claire Fancy
Florida Department of

Environmental Regulation 5 - ‘ -
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, FL 32399=2440
Re: Hardee Power Station

BACT Cost Analysis

Dear Mr. Fancy:

As discussed in our meeting on July 11, 1990, I have included a
copy of a Hardee Power Station (HPS) BACT cost analysis for NO
that is based on work done by the Department of Environmentaf
Regulation (DER) for the HPS certification report. This analysis
uses data provided by DER as follows:

o 80% NO_ reduction using SCR o

o 3 year"SCR catalyst replacement for SCR :

o 3,364 tons of NO_ removed annually, based on 100%
firing of natural gés

o $3,592/ton cost of NO, removed.

Although the applicants do not necessarily agree with the DER’s.
assumptions, they have been included in this analysis for
illustrative purposes. This analysis shows that the cost per ton
of NO, removed while burning 100% natural gas at a 100% capacity
factof is $3,8692. For a case of burning natural gas only at a
capacity factor of 80%, the cost per ton of NO, removed is over
$4,000. This value far exceeds any $/ton"of NO, removal
justified as BACT to date. A '

When analyzing the $/ton of NO_, removed for HPS’ likely fuel
combustion scenario of B80% natd&al-gas and 20% fuel oil, the
values are significantly higher.

TAMPA ELECTRIC COMPANY . :
PO. Box 111 Tarmpa. Floride 336010111 (813) 228:411) An EQual Opportunity Company



Mr. Claire Fancy
July 17, 1990
Page -2-

As discussed in our meeting, we believe that these analyses,
using DER’s assumptions, clearly show that SCR should not be
considered BACT for the HPS.

Sincerely,

e fiﬁg:a —.
/-'/Zﬂf/‘ﬁ/' < I —’(( ""’
Jerry L. Williams

Director
Environmental

JLW/ams/LL404.DOC

cc: Mr. Steve Smallwood, DER (w/enc.)
Mr. Hamilton Oven, DER {w/enc.)
Mr. Barry Andrews, DER  ({(w/enc¢.)

Enclosure




TECO Powgr Services - Rardee Power Station
SCR - THREE YEAR CATALYST REPLACEMENT

Capacity factor

X Natural Gas firing
X Ko. 2 Fuel Dil firing

Arrual Costs, $X1000

Direct Annual Cost
* Differential O&M Cost (2)
Ayonia (3)
Erergy {4)
Keat Rate Penalty
SCR Power Consumption
Lost Generation Capecity (5)

Total Direct Annual Cost

indirect Annuatl Cost
capital Recovery (1)
Admin, Property Taxes, and
insursnce

Total Indireet Arvwal Cost
Yotal Annual Cost

NOx Emissions

42ppm natural gas, tpy
9ppm natyral gas, tpy

Removed, tpy

Cost Effectiveness, $/ton

20

100
0

3,490
120

vvvvv

9,398

-----

13,963

100

3,490
150

428

.....

4,268
398

9,566

.....

40

100

3,490
240

4,268
598

Teana

&,866

10,070

1,682
336

1,346

7,433

sice

BEST AVAILABLE COPY

s0

100

.....

4,268
598

aaaan

6,866

10,405

2,103

421

1,682

100

3,490

1,369
370

6,547
4,268

398

11,413

85

100

.....

.....

11,581

3,574
715

2,85%

5,050.

86.41

100 -

3,490

s18
1,479
370

6,762

4,268
598

wveaw

4,866

11,628

3,634
727

scamnaa

2,97

4,000

100

3,490 -

540

1,540

.....

4,268

598

4,866

11,749

3,785
757

yesve

- 3,088

3,881

1600

100

3,450

1,71
1,047
370

7.9

4,268
598

3,592

el



TECO Power Services - Nardee Pouer Station
SCR - THREE YEAR CATALYST REPLACEMENT

Capacity factor

X Natural Ga=z firing
X #o. 2 Fuel Ofl firing

Annual Costs, $X1000
SEETITRDE=ERIRSSS o=
Direct Arvwig! Cost
Differential OM Cost (2)
hmonia (3)
Energy (4)
Heat Rate Penalty
SCR Power Conmaumption
Lost Ceneration Copocity (5)

Total Direct Annual Cost
trdirect Anrwsl Cost
Capital Recovery (1)

Admin, Property Taaes, and
Irsurance

Total Indirect Anmsal Cost
Totsl Arvwal Cost
KOx Emissions
RE2EERS2S 2y
42ppm natural gas, tpy
Sepm natural gas, tpy
Removed, tpy

Cost Effectiveness, $/ton

E1 13233 XA E 4+ 4

20

80
20

3,490
359

.....

4,268

673
135

538

17,348

38

3,490
120

.....

4,268
598

4,846

14,126

COtw Ol bt b e

-

BEST AVAILABLE COPY

40

g8

3,490

w2,

-----

4,268
598

————

¢, 866

9,970

1,346

269

1,076

9,262

50

20

3,490
240

-----

4,268
Sva

4,860

10,281

3,490

1,434
670
370

axaaas

6,368
4,268
© 598

85

20

.....

4,268
598

4,866

11,370

.....

86.41

-

3,490
413

1,549

assea

6,865

11,414

38

3,490

432

11,526

-----

100

20

3,490

4,268
568

wamaa

4,856

11,837
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TECD Powcr Services - Hardee Power Ststion

SCR - TRREE YEAR CATALYST REPLACEMENY

Capacity factor 20
X Natural tGas firing ' 60
X Mo, 2 Fuet Ol firing 40

Arrual Costs, $X1000

FTTFI-TELFAEFINAI2=EN

Direct Armual Cost >

Differential OZM Cost (2) 3,690
Awonia (3) 72
Erergy (&)
Heat Raste Penalty 375
SCR Poder Consuinption 126
tost Generstion Cepacity (5) 37
Yotal Direct Annual Cost 4,433
Irdirect Annual Cost
tapital Recovery (1) 4,268
Admin, Property Taxes, and 358
insurance
Total Indirect Annual Cost 4,866
Total Arnual Cost 9,299
NOx Emissions
2{:222:::::::
42ppm natural gas, tpy 505
Yppm natural gos, tpy 101
Remavexd, tpy - 606
Cost Effectiveness, $/ton 23,035

-
[ TTY S s

40

3,490

59
157
370

4,576

4,268
598

saaas

4,866

9,642

.....

18,711

I o TR T | l_l_.L;":_- i l'-lul LUPR S I Y
BEST AVAILABLE COPY

&0 50 80 as 86.4%

60 60 60 60 &0

40 40 40 40 40
3,490 3,490 3,490 3,490 3,490
166 180 233 306 31t
750 937 1,499 1,593 1,620
51 314 503 $34 543
370 370 370. 370 37¢
5,005 5,2 6,150 6,293 6,334
4,268 4,268 4,268 4,268 4,268
598 598 598 598 598
4,866 &, 866 4,866 4,866 &, 8466
9,871 10,157 11,016 11,159 11,200

1,009 1,282 2,018 2,145 2,
202 22 404 a2y
807 1,009 1,615 1,76 1,

12,226 10,065 6,822 6,504 6,

-

40

3,490
324

i

- 100

$8

3,490

1,874
" 370

anaaas

6,723

4,268
558

.....



TECO Power $arvices - Hardee Power-Station

SCR CAPITAL COSTS ($x1000)

SCR Reactor

SCR Auxiliiaries and Ammonia
Storage

$CR Erection

foundationg, Anmmonis System-.

Erection & BOP Equipment
Contingency: (10X)
Subtotal ...
$ales Tax (6X)
Indirect costs (14.5%)
subtotal
Escalation (4.7X)
Total Escalated Cost
Interest During Construction

Total Cepital Investment

coa

12,750

1,500

2,625

450

1,733

teasesean

19,058

1,143

.........

70D DIdLD3 13 BdWbl
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1.

2.

4.

sl

é.

7.

Based on a YTotal Capital Investment of $27,680,000 with s
project specific capital recovery factor of 15.42X%,
Adninistrative costs, proparty taxes, and insurance utilize
a factor of 2.16X of Total Capital Investment. The sum of
these two factors represent the project specitie fixed
charge rate of 17,58%,

Oifferential 08M {ncludes maintenance & labor

ond catalyst replacement. Complete replacement

after 3 years.

Ammonias cost is based on $250/ton and & stoichmetric.

ratio of 1.2, =

€nergy (ncfudes auxfli{ary power for the SCR

8s well as a 0.42% CT heat rate penalty for the SCR.

The additional fuel cost assocfated with heat rate penalty
utiiizes Tompa Blectric Company'a (TEC) current

level fzed fuel cost forecast of $11,68/MRtu for natural gas
oand $14.49 for ail.

Incressed BOP power consumption {s cherged 8t $99.08/Muh.
This latter fector siso utilized the TEC fuel cost forecast.

The SCR Lost generation capaclity s based on sn 0.42X ponalty:

An incremental levelized demarcd charge of $81.64/%W/yr
wos utilized based on profect specific paremeters.
SCR removal efficliency 15 assumed to be 80X.

Ammonia feed 13 assumed to be off when unlt 1s being fired wWith oil,

100 : 0D D1¥193713 Yol
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