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Enclosed for filing in the above-referenced docket is aif
original and fifteen (15) copies of Florida Power Corporation’
Petition For Approval of Generation Plan.
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ALTERNATIVE 9
COMBINED CYCLE - MUST RUN ON GAS

I :
. DESCRIPTION:
| §-235 MW COMBINED CYCLES WITH A TOTAL INSTALLED CAPACITY OF 2115 MW.
GAS CONTRACT SECURED IN 1998.

02 EMISSION MODIFICATION:
ALL CC ON GAS AND ON MUST RUN STATUS BY 2001. CONVERT 1.1% TO 0.7%

- SULFURCOALATCR1&2.

802 EMISSION TONAGE: 2001: 134,918
2005: 122,578

AVAILABLE FUTURE EMISSION CONTROL MEASURES:
" 1. CONVERT BARTOW FROM 2.5% TO 1.0% SULFUR OIL (8,000 TONS).
2. CONVERT TURNER & SUWANNEE FROM 2.5% TO 1.0% SULFUR OIL (-4.000 TONS).
~ SCRUBCR1,2,485.

GENERATION MIX BY FUEL TYPES IN 2005:

COAL 2937% OiL 10.84%  MILLER 4.76%
 NUCLEAR  1081%  DISTILLATE 1.21% QF 14.40%
GAS 2548%  PURCHASE 3.45%

CAPACITY MIX BY FUEL TYPES IN 2008:

- COAL ~ 1889% Ol 16.27%  MILLER 3.36%
NUCLEAR £.38%  DISTILLATE 20.48% QF 10.12%
GAS 17.74%  PURCHASE 6.77%

ACCUMULATED PW REVENUE REQUIREMENT (1990-2019): $21,004,748,000

RISK ANALYSIS:
THERE 1S A 39% CHANCE THAT THIS ALTERNATIVE HAS A LOWER CUMULATIVE

PW REV REQ THAN ALTERNATIVE §.

ADVANTAGES:
1. ATTRACTIVE ALTERNATIVE IN THE LOW FUEL SCENARIOS.
2 FUEL FLEXIBILITY PLUS OTHER OPTIONS FOR FUTURE EMISSION REDUCTIONS.

| 3,LESS CAPITAL COST.

DISADVANTAGES:
1. GAS DEPENDENCY.
Sl 2 FUEL PENALTY FOR MUST RUN STATUS.
. ; . 3.CUM PW REV REQ IS $312 MILLION MORE THAN ALTERNATIVE 5.
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ALTERNATIVE 10
COMBINED CYCLE AND COMBUSTION TURBINES (MUST SCRUB ALL COAL UNITS)

DESCRIPTION:
7 - 235 MW COMBINED CYCLE UNITS, 4 - 1685 MW COMBUSTION TURBINES,
TOTAL INSTALLED CAPACITY OF 2305 MW.

802 EMISSION MODIFICATION:
' SCAUB CR 1, 2, 4 & 5 AT 90%, CONVERT CR 4 & 5 FROM 0.7%
TO 1.1% SULFUR COAL.
SO2 EMISSION TONAGE: 2001: 101,043
2005: 110,744

AVAILABLE FUTURE EMISSION CONTROL MEASURES:
OPERATIONAL:
1. CONVERT BARTOW FROM 2.5% TO 1.0% SULFUR OIL (-17,000 TONS)
2 GONVERT TURNER & SUWANNEE FROM 2.5% TO 1.0% SULFUR OIL (~6,000 TONS)
CAPITAL INVESTMENT:
NONE.

GENERATION MIX BY FUEL TYPES IN 2005:

COAL 3147% OIL 19.92%  MILLER 6.06%
NUCLEAR 10.51%  DISTILLATE 13.46% QF 14.40%
GAS 0.71%  PURCHASE 3.47%

CAPACITY MIX BY FUEL TYPES IN 2005:

COAL 17.98% OIL 16.13%  MILLER 3.30%
NUCLEAR 6.32%  DISTILLATE 39.49% QF 10.03%
GAS 0.00% PURCHASE 6.71%

ACCUMULATED PW REVENUE REQUIREMENT (1990-2019): $21,448,495,000

RISK ANALYSIS:
THERE IS A 2.5% CHANCE THAT THIE ALTERNATIVE WILL HAVE A
LOWER ACCUMULATED PW REVENUE REQUIREMENT THAN ALTERNATIVE 5.

ADVANTAGES:
1. 802 EMISSIONS ARE 'WELL BELOW EXPECTED LIMIT.
2. SMALL UNITS WITH SHORTER CONSTRUCTION LEAD TIME.

DISADVANTAGES:
1. DEPENDENT ON OIL AND DISTILLATE.
2. CUM PW REV REQ IS $756 MILLION MORE THAN ALTERNATIVE 5.
3. UNFAVORABLE IN HIGH FUEL AND HIGH DEMAND SCENARIOS.
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B ALTERNATIVE 10A
GASIFIED ORIMULSION

L DESCRIPTION:
& - 235 MW COMBINED CYCLE UNITS, 4 - 165 MW COMBUSTION TURBINES
WITH A TOTAL INSTALLED CAPACITY OF 2070 MW. CONVERT BARTOW AND
ANCLOTE TO ORIMULSION GAS IN 11/1985 AND 11/1997, RESPECTIVELY.

S02 EMISSION MODIFICATION:
NONE.
802 EMISSION TONAGE:
2001: 124,174
2005: 131,605

AVAILABLE FUTURE EMISSION CONTROL MEASURES:
OPERATIONAL:
1. CONVERT CR 1,2 FROM 1.1% TO 0.7% SULFUR COAL(-20,000 TONS).
2. CONVERT TURNER & SUWANNEE FROM 2.5% TO 1.0% SULFUR OIL(-6,000 TONS).
CAPITAL INVESTMENT:
m m 1: 2. ‘ ‘ 5»

GENERATION MIX BY FUEL TYPES IN 2005:

COAL 32.70% OIL 273%  MILLER 5.42%
NUCLEAR 10.51%  DISTILLATE 11.20% QF 14.40%
GAS 0.45% PURCHASE " 3.60% ORIMULSION 18.30%

CAPACGITY MIX BY FUEL TYPES IN 2005:

COAL 18.34% OIL 4.06%  MILLER 3.90%
NUCLEAR 6.45%  DISTILLATE 38.28% QF 10.23%
GAS 0.00% PURCHASE 6.85%  ORIMULSION 12.40%

AGCUMULATED PW REVENUE REQUIREMENT (1990-2018): $20,595,470,000

RISK ANALYSBIS:
THERE IS A 80% CHANCE THAT THIS ALTERNATIVE WILL HAVE A
LOWER ACCUMULATED PW REVENUE REQUIREMENT THAN ALTERNATIVE §.

ADVANTAGES:
1. NO SCRUBBING OF EXISTING COAL UNITS.
2. SMALL UNITS WITH SHORTER CONSTRUCTION LEAD TIME.
3. LOW CAPITAL COST, COMBINED CYCLE EXPANSION PLAN.
tGUHPWﬂEVﬂEQISWMILLiONLESSTHANALTERNAﬂVE 5.

DISADVANTAGES:
. 1. FUEL SUPPLY RISK (LIMITED FOREIGN SUPPLIER).
2. UNPROVEN TECHNOLOGY.
8. UNFAVORABLE IN HIGH FUEL AND HIGH DEMAND SCENARIOS.
4. ANCLOTE AND BARTOW MUST MAINTAIN A 70 % CAPACITY FACTOR.
§. 70 % OF REQUIRED 802 REDUCTION DEPENDENT ON SUCCESS OF TECHNOLOGY.
6. ASSUMES ORIMULSION GAS PRICED AT HIGH SULFUR OIiL PRICE.
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ALTERNATIVE 11

ALL COAL UNITS
DESCRIPTION:
3 - 700 MW AND 1 - 200 MW COAL UNITS, WITH A TOTAL INSTALLED
CAPACITY OF 2300 MW.
£02 EMISSION MODIFICATION:

CONVERT 1.1% TO 0.7% SULFURATCR1&2.

802 EMISSION TONAGE: 2001: 125,716
2005: 117,502

AVAILABLE FUTURE EMISSION CONTROL MEASURES:
OPERATIONAL:
1. CONVERT BARTOW FROM 2.5% TO 1.0% SULFUR OIL (-7,000 TONS).

2. CONVERT TURNER & SUWANEE FROM 2.5% TO 1.0% SULFUR OIL (-4,000 TONS).

CAPITAL INVESTMENT:
SCRUB 1,2,445.

GENERATION MIX BY FUEL TYPES IN 2005:

COAL §9.92% OiL 7.47%  MILLER
NUCLEAR 10.51%  DISTILLATE 1.00% QF
GAS 0.33%  PURCHASE 3.46%

CAPACITY MIX BY FUEL TYPES IN 2005:

COAL 37.60% OIL 16.02%  MILLER

NUCLEAR  6.28%  DISTILLATE 2017% OQF

GAS 0.00% PURCHASE 22.91%
ACCUMULATED PW REVENUE REQUIREMENT (1890-2019): $20,973,487,000
RISK ANALYSIS:

THERE IS A 20% CHANCE THAT THIS ALTERNATIVE WILL HAVE A LOWER
ACCUMULATED PW REVENUE REQUIREMENT THAN ALTERNATIVE 5.

ADVANTAGES:
1. FUEL SUPPLY SECURITY.
2. FUEL FLEXIBILITY FOR FUTURE EMISSION REDUCTION.
3, 502 EMISSIONS ARE WELL BELOW EXPECTED LIMIT.
4. ATTRACTIVE IN HIGH FUEL SCENARIOS.

DISADVANTAGES:
1. CAPITAL INTENSIVE.
2. LONG LEAD TIME FOR CONSTRUCTION MEANS EARLY COMMITMENT.
3. CUM PW REV REQ IS ABOUT $281 MILLION MORE THAN ALTERNATIVE §.

291%
14.40%

3.30%
9.96%
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ALTERNATIVE 12
IGCC AND COMBUSTION TURBINES

i “w'.'

DESCRIPTION:
2-580 MW IGCC, 2-310 MW IGCC, 2-165 MW COMBUSTION TURBINES,
WITH A TOTAL INSTALLED CAPACITY OF 2110 MW,

S02 EMISSION MODIFICATION:
CONVERTCR 1 & 2 FROM 1.1% TO 0.7% SULFUR COAL.
802 EMISSION TONAGE: 2001: 125,718
2005: 117,502

OPEATIONAL:

1.CONVERT BARTOW FROM 2.5% TO 1.0% SULFUR OIL (=7,000 TONS).

2 CONVERT TURNER & SUWANNEE FROM 2.5% TO 1.0% SULFUR OIL (-4,000 TONS).
CAPITAL INVESTMENT:

SCRUBCR1,2,4465.

GENERATION MIX BY FUEL TYPES IN 2008:

COAL 54.98% OIL 10.45%  MILLER 3.67%
NUCLEAR  10.51% DISTILLATE 2.00% QF 14.40%
GAS 0.51% PURCHASE 3.48%

CAPACITY MIX BY FUEL TYPES IN 2005:

COAL 3384% OIL 18.27%  MILLER 3.36%
NUCLEAR  6.38%  DISTILLATE 23.26% OF 10.12%
GAS 0.00% PURCHASE 6.77%

ACCUMULATED PW REVENUE REQUIREMENT (1890-2019): $21,447,515,000

RISK ANALYSIS:

THERE IS A 0.8% CHANCE THAT THIS ALTERNATIVE WILL HAVE A
LOWER ACCUMULATED PW REVENJE REQUIREMENT THAN ALTERNATIVE 5.

ADVANTAGES:
1. SCRUBBING OF EXISTING COAL UNITS NOT REQUIRED.
2. CLEANEST TECHNOLOGY (99% FOR 802).
3. IGCC UNITS CAN BURN VERY HIGH SULFUR COAL (5%).
4. S02 EMISSIONS ARE WELL BELOW EXPECTED LIMIT.

DISADVANTAGES:
o 1. UNPROVEN TECHNOLOGY (IGCC).
: . 2. VERY HIGH CAPITAL COSTS.
B 3. CUM PW REV REQ IS $755 MILLION MORE THAN ALTERNATIVE 5.
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Executive Summary
Intrnﬂﬁctions

Florida Power Corporation has completed the 1990 Generation Facility Study.
ﬁith,jppro;inately 740 MW (winter rating) of combustion turbine capacity in
the inmediate horizon and the first phase of a 500 kV tie line by December
1995,'this study only forecasted the capacity options for the analysis time
fflﬂézbff1§97 to 2005. Based upon expectation of future load growth, fuel
-pri;is, technologies, capital costs and Clean Air regulation, the conclusions
of:thji-study provide capacity addition options that best suit Florida Power
Corporation’s needs.

Key lsiupptions:

The key assumptions for this study were:

1. Demand and energy growth rate

2. Cogeneration

3. Energy Management

4, Relative price of coal, oil, and natural gas

5. General inflation rate

6. Capital cost of alternatives

7. Regulatory limits on sulfur dioxide (SOp) emissions
8. Available technologies




The forecasts of demand and energy, fuel and capital cost were expanded to

_ . produce low and high values with associated 1ikelihoods of occurring.

|

The following facilities were assumed to be in service by 1997:

1. A1l ECS units, except Avon Park 2, will return to service by
November 1992.

2. 370 MW (winter rating) of combus.ion turbines in November 1982.

3. 370 M¥ (winter rating) of combustion turbines in November 1993.

4. The first phase of a 500 kV tie line constructed to Southern
Company by Decemoer 1995.

The candidate capacity alternatives for analysis were:

. o Standard pulverized coal with scrubbers

o Integrated coal gasification combined cycle
o Combined cycle
o Combustion turbine
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Methodology:

A series of scenario alternatives were created to meet system capacity
requirements using a wide range of technology combinations. The analysis of
each alternatiyve focused on the relative economics and risk associated with
each alternative under uncertainty. Consideration of practical constraints
such as licensing, site preparation, fuel security, construction schedules,
company expertise and expected Clean Air regulation were also considered.
A flow chart of the complete generation planning process for the Facility
Study is 1llustrated in Figure 1 on the following page.




GENERATION PLANNING PROCESS

Generation Advisory
Planning Department Board
Base
Assumptions

PROMOD

Figure 1




Results:

The following capacity additions are recommended as a result of the study:

0

Install two advanced combustion turbines at 165 MW (winter rating)
each in November 1997.

Install a conventional 700 MW (winter =ating) pulverized coal plart
with at least 90-percent efficient scrubbers in November 1958.

Install a conventional 700 Mk (winter rating) pulvarized coal plant

with at least 90-percent efficient scrubbers in November 2000.

Install one advanced, 165 MW (winter rating) combustion turbine in
November 2002.

Install one advanced, 165 MW (winter rating) combustion turbine in
November 2004.

Actively pursue the commercialization of IGCC technology and

Orimulsion gasification for use in FPC's system.




&

Thnsa_reqoﬂnendations will best meet Florida Power Corporation’s capacity

requirements through the year 2005. The primary features of this plan are:

1.

4.

Fuel stability - Over 50-percent of the system energy will be
produced by coal.

Florida Power Corporation Expertise - FPC has built and operated
pulverized coal plants effectively. ..e company is experienced i1

purchasing and handling coal.

The pulverized coal plants with scrubbers will provide clean, low
cost, base load capacity to displace older, higher emission units.
This will allow compliance with the expected clean air standards

without adding scrubbers to existing units.

The combustion turbine installation schedule can be modified to
meet changes in system requirements. The short lead times for
combustion turbines will allow capacity additions to match changes

in the demand forecast.

Gasification technologies can be integrated into the Facility Plan.
If this technology is successful, the system fuel cost will be
lowered and system SO, emissions will be reduced. Should the
gasification technology fail, the recommended plan can also

minimize the penalties.




1.

Assumotions and Forecast

The assumptions used in the study included the forecasts of demand and energy,

cogeneration, fuel prices, sulfur emission 1imits of the Clean Air Regulation,

financial and capital cost. For the assessment of future uncertainty, the

assumptions for demand and energy, fuel prices, general inflation rate and

capital cost forecasts were further expanded to include high and low values

with associated probabilities of occurrence.

A.

Demand and Energy

The medium demand and ene gy forecast used in the study was Florida
Power Corporation’s September 1989 Forecast.

The forecasts of cost-effective conservation and 1oad management programs
as well as the interruptible load are included in the demand and energy
forecast. The new generation facilities are considered and added as part

of future total resources required by Florida Power Corporation.

Conservation Programs:

Florida Power Corporation will implement a comprehensive series oV new
conservation programs through the study period in addition to others
already in effect. In addition, existing programs will be extended to

additional customers. inese programs will include:

0 Home Inspection Audit
o Home Energy Checkup

« §la




0 Home Energy Fixup Program
o Business Energy Inspection

o Business Energy Analysis

The net impact of these programs is projected to reduce the need for
650 MW of new generation through 2005. Additional conservation programs
will be added as they are shown to be cost-effective. Appendix B
provides a brief description of the con:c /vation programs that were
considered.

Load Management:

Florida Power Corporation operates the largest domestic load management
system 1in the United States with more than 270,000 customers
participating. The system is fully dispatchable from the Energy Control
Center and is controlled using a VHF radio system. By planning to reach
50-percent penetration, this program is forecast to reduce the winter
demand by 1272 MW in the year 2005.




Interruptible Load:

Florida Power Corporation offers interruptible service to commercial and
e _ industrial customers. This rate program is forecast to reduce the need

i for 402 MW of new generation through 2005.

The following table and Figure 2 show the forecast estimates of need for
all additional resources by the year 2005.

Ef Additional*
! Resource MW Percentage
i. Load Management 678 12.6
; Conservation Programs 342 6.4
Cogeneration 1,003 18.7
Interruptible Load 144 2.7
5 Purchase 400 7.5
/ ‘New Generation 2,796 52.1

100%

# Base Year 1991

For the high and low forecasts, a set of energy forecasts created with
the Monte Carlo technique for the years 1990 through 2010 was provided
by thg Load Forecasting Department. The uncertainties included in the
technique used were population, price of electricity sold by FPC and the
Gross Nationmal Product of the United States. The variable of




temperature was not considered. The energy at lower and higher 25-
percent quartiles of each year were identified. Assuming the same load
factors as the ones used in the September 1989 Forecast, the respective

demands of each year were calculated.

Figure 3 is the table for the winter peak demand forecast of high,
medium and low. Figure 4 is the table for the energy forecast of high,
medium and low. Figure 5 and Figure 6 show the winter peak demard
comparison and energy from the high, medium and low forecasts,
respectively.

Cogeneration

Florida Power Corporation’s future generation requirement is heavily
impacted by the amount of cogeneration it has projected. The
Cogeneration Forecast used in the Facility Study was issued in March,
1990 by the Cogeneration Department. It includes the existing
cogenerators, and also the cogenerators with signed contracts as well
as projected future cogeneration. The net capacity shown in the
forecast (RPT1) also reflected the probability of the cogenerator’s
availability. Based on the March forecast, the total capacity for the
existing and the contracted cogenerators is about 325 MW in 1995. The
projected total cogeneration capacity by the year 2009 is 1422 MW as
shown in Figure 7.




TOTAL ADDITIONAL RESOURCES
REQUIRED BY 2005 _
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LOAD MANAGEMENT (12.6%) o
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COGENERATION (18.7%) = =]

PURCHASE (7.5%)

Note: Base year 1991

NEW GENERATION (52.1%)



Demand Uncertainty For Low, Medium and High
Based on Load Forecast Department

Sept 1989
Accel. L.M.
Low Forecast High
Demands Demands Demands
Year Prob=25% Prob=50% Prob=25%

1990 6,349 6,466 6,573
1991 6,495 6,643 6,783
1992 6,728 6,837 7.109

1983 (953 7.004 7,425
1994 7.143 7,319 7,727
1995 7,382 7,567 8,088

1996 7.581 7.764 8,406
1997 7,759 7,958 8,711

1998 7,932 8,184 9.020
1999 8,108 8,404 9,331

2000 8,260 8,618 9.627

2001 8,439 8,834 9,938
2002 8,509 9,048 10,254

2003 8,753 9,259 10,551

2004 8,906 9.472 10,843
2005 9,056 9,668 11,143

2008 9,193 9,875 11,456

2007 9,343 10,081 11,758

2008 9,498 10,288 12,080

2009 9,644 10,489 12,399

2010 9,767 10,684 12,682
Esc. 2.18% 2.55% 3.34%

Figure 3
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Energy Uncertainty For Low, Medium and High
Based on Load Forecast Department

gEERREER
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27,935,028
28,762,450
20871, 114
30,984,350

33,278,088
94,282,456
05,208,539
96,086,165
96,974,378
87,802,761
38,641,963
99,441,256
40,198,710
40,032,824
41,733,699
42,424,772
43,169,317
43,920 483
44,641,369
45,254,275

2.44%

Sept 1989

28,478,201
29,622,752
80,528,870
31,886,258
3!921 5.043
34,689,081
35,014,807
37,105,087
38,258,364
39,382,053
40,462,957
41,544,724
42,606,323
43,854, ™1
“|a1 .1”
45,722,769
46,765,206
47,793,484
48,802,605
49,804,191
50,828,333

2.94%

Figure 4

28,924,204
30,037,733
31,559,502
33,088,332
34,684,264
36,462,251
38,011,947
39,529.517
41,039,898
42,560,213
44,009,361
45,506,986
46,941,804
48,461,013
49,833,569
51,350,552
52,866,824
54,314,486
55,856,757
57,397,557
58,756,900

361%

50.23%
50.55%
50.68%
50.87%
51.24%
51.46%
51.62%
§1.80%
51.94%
52.07%
52.19%
52.27%
52.36%
52.43%
52.46%
52.61%
52.68%
52.74%
52.79%
52.84%
52.89%




1990 GENERATION FACILITY STUDY

WINTER PEAK DEMAND FORECAST
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1990 GENERATION FACILITY STUDY

ANNUAL ENERGY FORECAST

O LOW (25%) +  MEDIUM (50%) o  HIGH (25%)

Figure 6
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c.

Fuel Price

The medium forecast of fuel prices was provided by the Fuel & Special
Projects Department specifically for the 1990 Generatfon Faciiity Study.
It reflects the impact of the Clean Air Regulation on the fuel prices.

 The cleaner fuels such as gas have a higher escalation rate than the

dirty fuels such as high sulfur oil. Since the existing gas pipeline
capacity already has been allocated complet .y, the gas in the forecast

was assumed to be separately negotiated and transported through a new
~ pipeiine. There will be fixed charges for the new gas pipeline
‘associated with the gas corsumed and the price of gas in the forecast

reflects the market price at that time. The forecast also shows the
widening of differentials between o0il and coal prices in 1994 which

represent the general trend that forecasters predict.

The medium fuel forecast has coal prices closely following the general
inflation rate. It begins to escalate at the average annual inflation
rate of 5.1-percent in 1995. The o0il and gas prices in the medium fuel
forecast are more volatile, and escalate at a rate higher than the
general inflation rate. The average general inflation rate is used
after year 2001. Figure 8 demonstrates the relationship between various

types of fuels for the base fuel forecast.

- 10 -




1990 GENERATION FACILITY STUDY
FUEL FORECAST

BASE ESCALATION

1,1% COAL (CRS) 0.7% COAL (CRN) 5% COAL

Figure 8




The high fuel forecast simulated the situations including the ofl
embargo, a greater demand for cleaner fuels and depressed economics.
It escalated at an annual high inflation rate of 6.5-percent. It also
fncluded a bigger increase of differentials between oil and coal, and

gas and coal in 1996 to reflect the unexpected situations.
The low fuel forecast has all fuel prices escalated below the average
general inflation rate of 4.2-percent ior to 1995, and at the

inflation rate of 4.2-percent beginning in 1995.

Figures 9, 10, and 11 show the medium, high and Tow fuei forecasts used

in the facility study from 1990 through 2018, respectively.
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FUEL CDST PROJECTIONS FOR GEMERATION FACILITY STDY ' .
WEDIUM FORECAST
(PER MPRIL 6, 1990)
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YEAR (CABTU) (%) (CABTY) (%) (CABTY) (X) (CAsTY) (%) (ChBTY) (%) (/BT (X)  (CARTU) (%) (CHETU) (%) (CARTU) (CAMBTU) (C/8TU)

1990 204.% 66.0 214.26 182.61 254.00 434 .48 285.70 355.90 300.00 280.00  251.03
- 214.3% 5.0 29.68 T.2 19991 4.0 254,00 0.0 44172 1.7 30160 5.6 355.90 0.0 300.00 260.0C 229.55
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Financial

Average annual inflation rates for base, optimistic (low) and
pessimistic (high) were developed by the Economic Research Department.
The average annual inflation rate of 5.1-percent, 4.2-percent and 6.5-

percent were assigned to medium, low and high scenarios, respectively.

Since the inflation as measured by CPI, GNP deflator or PPI should not

differ significantly over the long-term forecast period, it should be
appropriate to use the general inflation rate for all cost escalation
in the study including capital cost.

The discount rate used in the study was 9.96-percent, which is the

corporate after tax cost of capital.
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E.

Capital Cost

The conceptual capital cost estimates for future generating capacity
used in the study are based on the Conceptual Cost and Performance Data
Book provided by the Generation Technology Department. The study
assumed that all future CT’s will be built on the existing generation
plant sites. It further assumed that all future coal and combined
cycles will be constructed at the proposed "coal capable site"
Therefore, all the capital cost excluded the siting and other necessary
associated costs. The base capital cost was assessed at the probability
of occurrence of 50-percent. The high and low capital costs relative

to the medium capital cost are shown in the following table:

Low Medium High

Technology Prob = 25% Prob = 50%  Prob = 25%
CT -15% Base +15%
cC -15% Base +15%
PC -10% Base +15%
IGCC -15% Base +15%

These variations reflect market conditions and minor scope changes

related to unit performance improvement and emission controls.

The comparison of capital cost for various technologies studied is shown

in Figure 12.
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F.

Clean Air Regulation

Different versions of the Clean Air Regulation have been passed by both
the Senate and the House. The final regulation which is expected to
reach the White House by October 1990 will be a somewhat compromised

version of the regulations passed by the Senate and House. Since Acid
'1ﬂjjn-Lagislltion is a major part of the regulation, the limits of sulfur

‘and the nther particulate emissions are a serious concern of the

country’s utilities. In this study, the coutrol of sulfur emission in

'tho year 2001 is addressed. The emission control of other particulates

such as NO,, SO,, etc. is not addressed in the study because they are
still under investigation fur their 1imit and effect.

Based on the Environmental and Licensing Department’s interpretation of
thé.regu1ltion, the 1imit of sulfur emission in the Senate version is
approximately 157,000 tons, and the limit of sulfur emission for the
House version is approximately 142,000 tons for FPC. The final version
of the regulation is expected to have the limit of sulfur emission
falling somewhere between 157,000 and 142,000 tons. For the purpose of
the study, the design 1imit for sulfur emission for FPC in the year 2001
is 130,000 tons.

The following assumptions were also made in the study:

o No value is given to the excess emission credits.
o Cogeneration and purchase power transactions come with their

own emission credits.

|




1.

Reliability Analysis

The supply-side and demand-side resources of an electric utility must be
sufficient for the utility to reliably meet customer needs. These resources
include the capacity of the generating units owned by the utility, capacity
l?gi}gh]ﬁ to the utility from outside sources, and direct customer load
contr§¥ capability. The amount by which the capacity exceeds system firm
pllk.dlilﬂd is referred to as reserve capacity. Having adequate reserve
capacity allows for the failure and maintenance of generating units and load
cont=ol equipment. Adequate reserve capacity also protects against capacity
short-falls in the event of higher than anticipated system peak loads.

If system reliability were the only concern, electric utilities would plan
thgir.jysteu with a very large reserve capacity. However, the cost to
iainf;!n the reserves must be considered. Therefore, reliability and cost
must be balanced. In long-range planning studies, some measure must b2

employed to determine the appropriate level of reserve capacity.

Probabilistic methods are employed by Florida Power Corporation as part of
its evaluation of generation adequacy. The most commonly used probabilistic
method is the loss of load probability (LOLP). This represents the expected
number of days per year that the generation will be insufficient to serve the
datly peak load. The LOLP was used in this study to determine whether

installed capacity was adequate, as well as winter reserve margin criteria.
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The LOLP method combines the probabilities of generation forced outages,
scheduled maintenance, and generation capacities with the system lcad. A
table of all the possible capacity combinations is made for all the
generating units not on scheduled maintenance. This table gives tne
probability that the generating system will not be adequate to meet each
possible load level. The loss of load probability is calculated by summing
the probabilities of not mee}ing the peak load each day. Florida Power
Corporation’s system is designed to meet a 0.1 day per year LOLP by using its
own generating capacity and dependence upon tie lines to the assistance area.
The 0.1 day per year LOLP has been found to be an acceptable criterion on
larger generating systems. The assistance area includes Peninsular Florida

(excluding Florida Power Corporation).

A winter peak reserve margin was also used in assessing FPC's need for future
capacity. Loss of load probability implies that a system is expected to
experience a ‘loss of capability to serve load. A criterion is establishel
which recognizes an acceptable probability of load loss. FPC’s most severe
Toad situation occurs in the winter months during an intense short duration
peak period. Internal FPC studies have theoretically shown that overall
system LOLP is acceptable while not meeting the winter peak demand with
native generation. From an operational standpoint, a positive winter peak
margin should be maintained. A companion criterion of 10-percent winter

reserve margin was also observed to meet this need.

Florida Power Corporation will continue to strengthen its interconnection

capability with other utilities to improve the system reliability.
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111.

Technologies and Alternatives

A.

Technologies
Only viable generation technologies are considered for the additions to

Florida Power Corporation’s future power supply system in the study.

The generation technologies used are listed and described as follows:

Combustion Turbine - 165 MW (winter rating) with advanced technology
similar to GE Frame 7000F, use natural gas and distillate oil.

Combined Cvcle - 235 MW (winter rating) with advanced technology similar

to GE Frame 7000F, use natural gas and distillate oil.

Pulverized Coal - 700 MW (winter rating) with reference design similar
to Crystal River Units 4 & 5 with scrubber, use Eastern bituminous coa’.
For study purposes, l-percent sulfur coal similar to the coal consumed

at Crystal River South is used.

JGCC - 310 MW and 580 MW (winter rating) with conventional technology
similar to the Texaco Coolwater project, use 1-percent sulfur coal

similar to the coal consumed at Crystal River South is used.

Currently, a proposal of fuel alternatives from Texaco is under study
by the New Technology Department and the Generation Planning section of
System Planning. The initial proposal is for Texaco to construct a

gasifier at the Bartow site. It would use Orimulsion, a low grade crude

b




011 from Venezuela as fuel to produce the synthetic gas to sell to FPC.
Since the price of Orimulsion is reletively inexpensive, it would be
economical to consume the gas at the Bartow site and future combustion
turbines or combined cycles. Therefore, this alternative is considered

in the study.

The atmospheric fluidized bed technology is not considered in the study
at this time because of its relatively high capital cost, similarity in
benefit to a scrubbed coal unit, and size limitation (less than 150 MW).

Alicrnativcs

The alternative selection process for this study begins in 1997. A group
of twelve alternatives were selected by the Facility Study team in
conjunction with its Advisory Board for the study. These twelve
alternatives selected represent the well-thought, well-diversifiad,
reasonable combinations of generation technologies that could best
respond to various combinations of forecast outcomes during the study
period. The timing and amount of the generating facilities were
determined by the reliability model (TIGER) at the medium demand and

energy forecast.
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: Each alternative also contains the proper measures required to meet the
. ~expected S0, emission 1imit. The measuvres only considered fuel switching
. | and scrubbing the existing coal units. A complete description of the

twelve alternatives is shown in Figure 13 on the following page.
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ALTERNATIVES FOR 1990 GENERATION FACILITY STUDY

_ EMISSION | TOTAL ADDED |
ALTERNATIVE | 1997 | 1908 | 1909 | 2000 | 2001 | 2002 | 2003 | 2004 FIX-UP CAPACITY
1 COAL | ©oC | ©c | 2cC | ¢cC s CC-G_| CC-G_| SCRUBCRAS 2,345
2 2-CC_| 2CC_| CC | 2-CC TCG_| CC-G | CC-G | SCRUBCRAS 2,350
3 2-.CC | 2-CC_| 24GCC | 84@cC | | \acC-L —__|_FUEL SWITCH 2,130
4 COAL | CT CT_| COAL | cCr cT oY CT__| SCRUBCR45 2,390
B 2-CT_| COAL COAL CcT CT__ | FUELSWITCH 2,060
8 2-CC 2-CT CC 2-CC CT CcC-G cC-G SCRUB CR4,5 2,140
7 2.0C | 2-CC | cC | 2-cC | ¢cC cc CC__ | SCRUB CR1,24.5 2,350
8 2-CC_ | 2-CC-G |_CC-G | 2-CC-G CC-G | ©CC-G | CC-G | SCRUBCRAS 2,350
9 2-cC | 2-CC | C©C CC-G | CC-G | CC-G | CC-G | MUST RUN GAS 2115
10 2-CC | 2T | oc_ | 2¢c | CF cT cc CC__ | SCRUB CR1,2.4.5 2,305
10A 2-CC_|_2CT | ¢CC cC cT cT cC CC__| ORIMULSION 2,070
11 COAL COAL COAL COAL* FUEL SWITCH 2,300
i2 IGCC-L | 1GCC-L IGCC_|__cfT cT IGCC FUEL SWITCH 2,110
NOTE:

1. COAL: REF, SCRUBBED, 700MW  COAL*: REF, SCRUBBED, 200MW
CC: ADVANCED, DISTILLATE, 235 MW
CC-G: ADVANCED, GAS, 235 MW
CT: ADVANCED, DISTILLATE, 165 MW

IGCC: 310 MW

IGCC-L: LARGE IGCC, 580 MW
2. ALL CAPACITIES ARE BASED ON WINTER RATING.
3. WHEN CC-G IS INSTALLED, PREVIOUS CC WILL BE CONVERTED TO GAS.
4. ALL IN-SERVICE DATES ARE NOVEMBER 1.
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IV. Sulfur Emissions

Clean Air Regulation

The Clean Air Regulation has been passed by both the United States House
of Representatives and the Senate. A joint Senate and House Committee
will work out a compromise bill for final passage in late 1990. The
final bi1l will determine Florida Power Corporation’s allocation of S0,
emissfons. It will have a significan. impact on the planning and
operation of the FPC system. FPC does not have any difficulty in meeting
the Phase I provisions of the legislation. The Phase II provisions of
the legislation has the iitent of 1imiting the electric industry to 8.9

million tons of yearly S0, emissions.

While the final legislation has not been passed at the time of this
facility study, a number of reasonable assumptions had to be made in

order to proceed.

1. A total FPC SO, limit of 130,000 tons was selected as a design
criterion. This is lower than the House bill 1imit of 142,000 tons
to allow for possible changes in the final legislation. The 130,000
ton limit also provides for a margin of safety in the event of

unforseen problems in complying with the S0, limits.

2. The House and Senate bills excluded existing combustion turbines
from the system SO0, limit calculation.  The Florida Power

Corporation 50, emission totals do not include the existing peakers
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at Avon Park, Debary, Bartow, Bayboro, Higgins, Intercession City,

Turner, Port St. Joe, R16 Pinar and Suwannee.

3. The S0, limits are system wide and there are no individual unit
Phase Il unit limitations.

4. The Phase Il Tlimitations will take effect in January 2001.

Emission Reduction Options

The following methods were considered as practical measures of S50,

emission reductions:

1. Install emission control equipment (scrubbers) on existing or new
units to reduce stack emissions. The scrubbers were assumed to be

90-percent effective.

2. Replace high sulfur fuels with lower sulfur fuels or fuels with no

sulfur (natural gas).

3. Install new units that can burn high sulfur fuels with low 50,
emissions such as Integrated Gas Combined Cycle (IGCC), fluidized

bed or scrubbed pulverized coal plants.

4. Make power purchases to displace high emission generation. This
could 1include purchases from cogenerators, independent power

producers or other utilities.

-




c.

Construct Tow emission generating units using low sulfur fuels, such

as combined cycle units on natural gas or distillate fuel.

S0, Emissions on FPC System

These technologies were tested individually and in combination to find

a facility plan that would meet all of the traditional requirements of

a generation expansion plan as well as the new constraint of SO, system

wide limits. Several important principle. became apparent during the

emission simulations.

3"

The application of th.se technologies to reduce emissions does not
always produce obvious results. Due to the economic dispatch of
units, the emissions improvements on one unit can cause it to
operate at a higher cost, and a less clean unit may then become more
economical. The clean unit runs less, the Tess clean unit runs more

and the emissions are not lowered as expected.

The total emissions are highly dependent upon the Demand and Energy
Forecast. The load shape and total energy production can vary the

annual S0, emissions significantly.
A high cost differential between low sulfur fuels and high sulfur

fuels wil) cause an increase in emissions if both fuels are used

on the system.

-22 .




4. The addition of scrubbers on existing pulverized coal units Towers
both the MW capacity of the plant and its availability. These
detriments cause the need for additional capacity to maintain an
equivalent system reliability. Furthermore, the capital cost impact
of adding scrubbers to Crystal River 1 & 2 and 4 & 5 are $361/KW
and $278/KM, respectively.

Other Available Emission Reduction Options

There are other emission reduction options available for FPC that are
not considered in this study. For instance, extremely clean coal and
011 fuels could be obtaincd and the environmental dispatching of units
instead of dispatching units economically are viable options. Two of
the selected alternatives included "must run" scenarios for units burning
gas to lower system emissions, but this was not a true emissions
dispatch. In general, the emissions dispatch can improve the system 50,
emissions to provide short-term reductions, but is not sufficient to

provide long-term compliance to the 50, limits.
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Emission For|u1£sx

Distillate 0i1:
Barrels x 305.25 _Lbs. x 0.005
Barrel

2000 Lbs.
Ton

Sulfur (Tons) =

High Sulfur 0il:

Barrels x 348.56 _Lbs. x 0.025
Sulfur (Tons) = B: el

2000 Lbs.
Ton

Low Sulfur 0i1:

Barrels x 348.56 _Lbs. x 0.01
Sulfur (Tons) = Barrel

2000 Lbs.
Ton

Low Sulfur Coal:
Sulfur (Tons) = Tons x 0.007

High Sulfur Coal:
Sulfur (Tons) = Tons x 0.011

Very High Sulfur:
Sulfur (Tons) = Tons x 0.05

S0, (Tons) = Sulfur (Tons) x 2
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V.

Decision Analysis

Diéiiion— analysis is the methodology employed in this study. Decision
analysis tests proposed alternatives under the uncertainties which have the
greatest influence on them. The resulting product is a determination of how

well a particular decision performs under uncertainties.

The first step in a decision analysis is tc determine the key forecasts. In
this study the fuel forecast, demand & energy forecast and capital cost are
jdentified as the ones which can greatly affect *he decision. The uncertainty
of the key input forecasts are represented by high, medium and Tow forecasts.
Each forecast has its associated probability of occurrence (outcome). Figure
14 shows the outcomes of the key forecasts at high, medium and low scenarios.
However, the forecasts of fuel and demand & energy are interrelated.

Therefore, the uncertainties of fuel and demand & energy forecasts are always

studied together. Then, alternatives for capacity addition which are best
designed to respond to particular combinations of uncertainties are selected.
The selected alternatives included in the study only provided new generating
units through 2005. Needs beyond that time frame were not assessed at this
time. With uncertainties of the fuel forecast, demand & energy forecast and
capital cost, a total of twenty-seven (3 x 3 x 3 = 27) individual cases were
developed to test each alternative. While demand & energy was known to be
uncertain, the timing and amount of the generating facilities would not be
allowed to be adjusted in the process. An assessment of expected outcomes
as well as risk can be derived from the analysis. Reiative comparisens of
cumulative present worth rovenue requirements between multiple alternatives

can also be made.

Figure 15 shows the decision tree and how each alternative was tested.
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UNCERTAINTY OF KEY ASSUMPTIONS

FUEL PRICES

DEMAND & ENERGY
(NORMAL WEATHER)

@ CAPITAL COST OF
W 1ECHNOLOGIES

OUTCOME

HIGH

20.00%

25.00%

25.00%

Figure 14

MEDIUM LOW

55.00% 25.00%
50.00% 25.00%
50.00% 25.00%
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