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INTRODUCTION

The 2009 Ten-Year Site Plan for Gainesville Regional Utilities (GRU) is
submitted to the Florida Public Service Commission pursuant to Section 186.801,
Florida Statutes. The contents of this report conform to information requirements
listed in Form PSC/EAG 43, as specified by Rule 25-22.072, Florida Administrative
Code. The four sections of the 2009 Ten-Year Site Plan are:

o Description of Existing Facilities
o Forecast of Electric Energy and Demand Requirements
o Forecast of Facilities Requirements

¢« Environmentai and Land Use Information

Gainesville Regional Utilities (GRU} is a municipal electric, natural gas, water,
wastewater, and telecommunications utiiity system, owned and operated by the City
of Gainesvilie, Florida. The GRU retail electric system service area includes the City
of Gainesville and the surrounding urban area. The highest net integrated peak
demand recorded to date on GRU's electrical system was 481 Megawatts on August
8, 2007.




1. DESCRIPTION OF EXISTING FACILITIES

Gainesville Regional Utilities (GRU) operates a fully vertically-integrated
electric power production, transmission, and distribution system (herein referred to
as "the System"), and is wholly owned by the City of Gainesville. In addition to retail
electric service, GRU also provides wholesale electric service to the City of Alachua
(Alachua) and Clay Electric Cooperative (Clay). These wholesale contracts will
terminate after December 31, 2010 and December 31, 2012 respectively, unless
renewed. GRU's distribution system serves its retail territory of approximately 124
square miles and 92,795 customers (2008 average). The general locations of GRU

electric facilities and the electric system service area are shown in Figure 1.1.
1.1 GENERATION

The existing generating facilities operated by GRU are tabulated in Schedule
1 at the end of this chapter. The present summer net capability is 610 MW and the
winter net capability is 630 MW'. Currently, the System's energy is produced by
three fossil fuel steam turbines, six simple-cycle combustion turbines, one
combined-cycle unit, and a 1.4079% ownership share of the Crystal River 3 (CR3)
nuclear unit operated by Progress Energy Florida (PEF).

The System has two primary generating plant sites — Deerhaven and John R.
Kelly (JRK). Each site comprises both steam-turbine and gas-turbine generating

units. The JRK station also utilizes a combined cycle unit.

Net capability is that specified by the "SERC Guideline Number Two for Uniform Generator Ratings for
Reporting.” The winter rating wilt normally exceed the summer rating because generating plant
efficiencies are increased by lower ambient air temperatures and lower cooling water temperatures.
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1.1.1 Generating Units

1.1.1.1 Steam Turbines. The System's three operational simpie-cycie
steam turbines are powered by fossil fuels and CR3 is nuclear powered. The fossit
fueled steam turbines comprise 54.8% of the System's net summer capability and
produced 84.6% of the electric energy supplied by the System in 2008. These units
range in size from 23.2 MW to 228.4 MW. The combined-cycie unit, which includes
a heat recovery steam generator/turbine and combustion turbine set, comprises
18.4% of the System's net summer capability and produced 8.5% of the electric
energy supplied by the System in 2008. The System's 11.6 MW share of CR3
comprisés 1.9% of the System's net summer capability and produced 5.7% of total
electric energy in 2008. The System’s share of CR3 will increase to 11.981 MW in
2010, and to 13.911 MW in 2012 as the result of capacity upgrades planned by PEF.
Beerhaven Unit 2 and CR3 are used for base load purposes, white JRK Unit 7, JRK
CC1, and Deerhaven Unit 1 are used for intermediate loading.

1.1.1.2 Gas Turbines. The System'’s six industrial gas turbinés make up
24.9% of the System's summer generating capability and produced 1.3% of the
electric energy supplied by the Systém in 2008. These simple-cycle combustion
turbines are utilized for peaking purposes only because their energy conversion
efficiencies are considerably lower than steam units. As a result, they yield higher
operating costs and are consequently unsuitable for base load operation. Gas
turbines are advantageous in that they can be started and placed on line quickly.
The System's gas turbines are most economically used as peaking units during high
demand periods when base and intermediate units cannot serve all of the System
loads.

1.1.1.3 Internal Combustion (Piston/Diesel). The two reciprocating
internal combustion engines operated by the System at the Southwest Landfill were
decommissioned in 2008 due to a diminished fuel supply.




1114 En;rironmental Considerations. Ail of the System's steam turbines,
except for Crystal River 3, utilize recirculating cooling towers with a mechanical draft
for the cooling of condensed steam. Crystal River 3 uses a once-through cooling
system aided by helper towers. Only Deerhaven 2 currently has flue gas cleaning
equipment consisting of a “not-side” electrostatic precipitator. Construction is
currently underway on a selective catalytic reduction system to reduce NO,, and a
dry flue gas desulfurization unit with fabric filters, which will reduce SOz mercury,
and particulates. This equipment will result in a net decrease of 6 MW for

‘Deerhaven 2.

1.1.2 Generating Plant Sites

The locations of the System’s generating plant sites are shown on Figure 1.1.

1.1.2.1 John R. Kelly Plant. The Kelly Station is located in southeast
Gainesville near the downtown business district and consists of one combined cycle,
one steam turbine, three gas turbines, and the associated cooling facilities, fuel

storage, pumping equipment, transmission and distribution equipment.

1.1.2.2 Deerhaven Plant. The Deerhaven Station is located six miles
northwest of Gainesville. The original site, which was certified pursuant to the
Power Plant Siting Act, includes an 1146 acre parcel of partially forested land. The
facility consists of two steam turbines, three gas turbines, and the associated cooling
facilities, fuel storage, pumping equipment and transmission equipment. As
amended to include the addition of Deerhaven Unit 2 in 1981, the certified site now
includes coal unioading and storage facilities and a zero discharge water treatment
plant, which treats water effluent from both steam units. A potential expansion area,
owned by the System and adjacent to the certified Deerhaven plant site, was
incorporated into the Gainesville City limits February 12, 2007 (ordinance 0-06-130),
consists of an additional 2328 acres, for a total of 3474 acres.



1.2 TRANSMISSION
1.2.1 The Transmission Network

GRU's bulk electric power transmission network (System) consists of a 230
kV radial and a 138 kV loop connecting the following:

1) GRU's two generating stations,

2} GRU's nine distribution substations,

3) One 230 kV and two 138 kV interties with Progress Energy Florida (PEF),

4) A 138 kV intertie with Fiorida Power and Light Company (FPL),

5) A radial interconnection with Clay at Farnsworth Substation, and

6) A loop-fed interconnection with the City of Alachua at Alachua No. 1

Substation.
Refer to Figure 1.1 for line geographical locations and Figure 1.2 for electrical

connectivity and line numbers.

1.2.2 Transmission Lines

The ratings for all of GRU's transmission lines are given in Table 1.1. The
load ratings for GRU's transmission lines were developed in Appendix 6.1 of GRU's
Long-Range Transmission Planning Study, March 1981. Refer to Figure 1.2 for a
one-line diagram of GRU's electric system. The criteria for normal and emergency

loading are taken to be:
o Normal loading: conductor temperature not to exceed 100° C (212° F).
« Emergency 8 hour loading: conductor temperature not to exceed 125° C
(257° F).




The present transmission network consists of the following:

Line Circuit Miles Conductor

138 kV double circuit 80.01 795 MCM ACSR
138 kV single circuit 16.30 1192 MCM ACSR
138 kV single circuit 20.91 795 MCM ACSR
230 KV single circuit 2.53 795 MCM ACSR
Total 119.75

Annually, GRU participates in Florida Reliability Coordinating Council, Inc.
(FRCC) studies that analyze multi-level contingencies. Contingencies are
occurrences that depend on changes or uncertain conditions and, as used here,
represent various equipment failures that may occur. All single and two circuits-

common pole contingencies have no identifiable problems.

Contingency simulations revealed the system effects of serving peak summer
load with assumed outages of both Deerhaven Unit 2 and the Archer 230 kV tie line.
The results identified GRU bus voltages that would fall below acceptable levels.

This will be addressed by installing two 3-phase, 138kV, 24.6 MVAr capacitor banks:
one at the Parker Transmission Substation (May 2009); and another at the
McMichen Substation (July 2009).

According to the state system reliability coordinator, who is responsible for the
integrity and stability of the entire Florida transmission grid, GRU couid plan to
import about 250 MW before exceeding the bus voltage standard for reliability with
these new capacitor banks.



1.2.3 State Interconnections

The Systemn is currently interconnected with PEF and FPL at four separate
points. The System interconnects with PEF's Archer Substation via a 230 kV
transmission line to the System's Parker Substation with 224 MVA of transformation
capacity from 230 kV to 138 kV. The System also interconnects with PEF's Idylwild
Substation with two separate circuits via a 150 MVA 138/69 kV transformer at the
ldylwild Substation. The System interconnects with FPL via a 138 kV tie between
FPL's Hampton Substation and the System's Deerhaven Substation. This
interconnection has a transformation capacity at Bradford Substation of 224 MVA.

All listed capacities are based on normal (Rating A) capacities.

1.3 DISTRIBUTION

The System has six loop-fed and three radial distribution substations
connected to the transmission network: Ft. Clarke, Kelly, McMichen, Millhopper,
Serencla, Sugarfoot, lronwood, Kanapaha, and Rocky Point substations,
respectively. Parker is GRU’s only 230 kV transmission voltage substation. The

locations of these substations are shown on Figure 1.1.

The six major distribution substations are connected to the 138 kV bulk power
transmission network with looped feeds which prevent the outage of a single
transmission line from causing major outages in the distribution system. Ironwood,
Kanapaha and Rocky Point are served by a single tap to the 138 kV network which
would require distribution switching to restore customer power if the single
transmission line tapped experiences an outage. GRU serves its retail customers
through a 12.47 kV distribution network. The distribution substations, their present
rated transformer capabilities, and the number of circuits for each are listed in Table
1.2,

The System has three Power Delivery Substations (PDS) with single 33.6
MVA transformers that are directly radial-tapped to our looped 138 kV system.
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Ft. Clarke, Kelly, McMichen, and Serenola substations currently consist of two
transformers of basically equal size allowing these stations to be loaded under
normal conditions to 80 percent of the capabilities shown in Table 1.2. Millhopper
and Sugarfoot Substations currently consist of three transformers of equal size
allowing both of these substations to be loaded under normal conditions to 100
percent of the capability shown in Table 1.2. One of the two 22.4 MVA transformers
at Ft. Clarke has been repaired with rewinding to a 28.0 MVA rating. This makes the
normal rating for this substation 50.4 MVA.

In 2007 GRU expanded its John R. Kelly Plant generation-transmission-
distribution substation configuration to include a third 56 MVA 138/12.47 kV
transformer located on the south side of the plant (referred to as Kelly West). This
expansion has enhanced reliability by reassigning load to a point on the system not
directly tied to the generator buses of the plant. The additional transformer capacity

will allow for load growth in Gainesville's downtown area.

1.4 WHOLESALE ENERGY

The System provides full requirements wholesaie electric service to Clay
Electric Cooperative (Clay) through a contract between GRU and Seminole Electric
Cooperative (Seminole), of which Clay is a member. The System began the 138 kV
service at Clay's Farnsworth Substation in February 1975. This substation is
supplied through a 2.37 mile radial line connected to the System's transmission
facilities at Parker Road near SW 24" Avenue.

The System also provides full requirements wholesale electric service to the
City of Atachua. The Alachua No. 1 Substation is supplied by GRU's looped 138 kV
transmission system. The System provides approximately 94% of Alachua's energy
requirements with the remainder being supplied by Alachua's generation
entitlements from the PEF’s Crystal River 3 and FPL's St. Lucie 2 nuclear units.
Energy supplied to the City of Alachua by these nuclear units is wheeled over GRU's



transmission network, with GRU providing generation backup in the event of outages
of these nuclear units. The City of Alachua and GRU agreed to extend the original
contract that expired on December 31, 2008 for two years.

Wholesale sales to Clay and the City of Alachua have been included as
native load for purposes of projecting GRU's needs for generating capacity and
associated reserve margins. This forms a conservative basis for planning purposes
in the event these contracts are renewed. Schedules 7.1 and 7.2 at the end of

Section 3 summarize GRU’s reserve margins.

1.5 DISTRIBUTED GENERATION

Construction of the South Energy Center was completed in February of 2009.
The South Energy Center will provide multiple onsite utility services to the new
Shands at UF Cancer Hospitai. The new facility houses a 4.1 MW (summer rating)
natural gas-fired turbine capable of supplying 100% of the hospital's electric and
thermal needs. The South Energy Center will provide eiectricity, chilled water,
steam and medical gases to the hospital. The unique design is 75% efficient at
primary fuel conversion to useful energy and greatly reduces emissions compared to
traditional generation. Commercial operation of the South Energy Center is

expected to begin in May of 2009.
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FIGURE 1.2 Gainesville Regional Utilities Electric System One-Line Diagram.
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TABLE 1.1

TRANSMISSION LINE RATINGS
SUMMER POWER FLOW LIMITS

Normal
Line 100°C
Number Description {MVA)
1 McMichen - Depot East 236.2
2 Millhopper - Depot West 236.2
3 Deerhaven - McMichen 236.2
6 Deerhaven - Millhopper 236.2
7 Depot East - Idylwild 236.2
8 Depot West - Serenola 236.2
9 idylwild - Parker 236.2
10 Serenola - Sugarfoot 236.2
11 Parker - Clay Tap 143.6
12 Parker - Ft. Clarke 236.2
13 Clay Tap - Ft. Clarke 143.6
14 Ft. Clarke - Alachua 287.3
15 Deerhaven - Hampton 224.0"
16 Sugarfoot - Parker 236.2
20 Parker-Archer(T75,T76)  224.0
22 Alachua - Deerhaven 287.3
XX Clay Tap - Farnsworth 236.2
XX Idylwild — PEF 150.0%

Limiting
Device
Conductor
Conductor
Conductor
Conductor
Conductor
Conductor
Conductor
Conductor
Switch
Conductor
Switch
Switch

Transformers

Conductor

Transformers

Switch
Conductor

Transformer

8-Hour
Emergency
125°C
(MVA)
282.0
282.0
282.0
282.0
282.0
282.0
236.2
282.0
186.0
282.0
186.0
356.0
270.0
282.0
300.0
356.0
282.0
168.0°

Limiting
Device
Conductor
Conductor
Conductor
Conductor
Conductor
Conductor
Conductor
Conductor
Switch
Conductor
Switch
Conductor
Transformers
Conductor
Transformers
Conductor
Conductor
Transformer

1) These two transformers are located at the FPL Bradford Substation and are the limiting

elements in the Normal and Emergency ratings for this intertie.

2) This transformer, along with the entire ldylwild Substation, is owned and maintained by PEF.

Assumptions:
100 °C for normal conductor operation

125 °C for emergency 8 hour conductor operation

40 °C ambient air temperature
2 ft/sec wind speed

Transformers T75 & T76 normal limits are based on a 65 °C temperature rise rating.

13




TABLE 1.2

SUBSTATION TRANSFORMATION AND CIRCUITS

Distribution Substation

Normal Transformer Rated

Current Number of Circuits

Capability
Ft. Clarke 50.4 MVA 4
J.R. Kelly? 168.0 MVA 20
McMichen 44 8 MVA 6
Millhopper 100.8 MVA 10
Serenola 67.2 MVA 8
Sugarfoot 100.8 MVA 9
Ironwoced 33.6 MVA 3
Kanapaha 33.6 MVA 3
Rocky Point 33.6 MVA 3

.. . Normal Transformer Rated L
Transmission Substation Capability Number of Circuits
Parker 224 MVA 5
Deerhaven No transformations- All 4

138 kV circuits
2 J.R. Kelly is a generating station as well as 2 distribution substations. One substation has 14

distribution feeders directly fed from the 2- 12.47 kV generator buses with connection to the 138
kV loop by 2- 56 MVA transformers. The other substation (Kelly West) has 6 distribution feeders
fed from a single, loop-fed 56 MVA transformer.

14




2. FORECAST OF ELECTRIC ENERGY AND DEMAND REQUIREMENTS

Section 2 includes documentation of GRU's forecast of number of customers,
energy sales and seasonal peak demands; a forecast of energy sources and fuel
requirements; and an overview of GRU's involvement in demand-side management

programs.

The accompanying tables provide historical and forecast information for calendar
years 1999-2018. Energy sales and number of customers are tabulated in Schedules
2.1, 2.2 and 2.3. Schedule 3.1 gives summer peak demand for the base case forecast
by reporting category. Schedule 3.2 presents winter peak demand for the base case
forecast by reporting category. Schedule 3.3 presents net energy for load for the base
case forecast by reporting category. Short-term monthly load data is presented in
Schedule 4. Projected net energy requirements for the System, by method of
generation, are shown in Schedule 6.1. The percentage breakdowns of energy shown
in Schedule 6.1 are given in Schedule 6.2. The quantities of fuel expected to be used to
generate the energy requirements shown in Schedule 6.1 are given by fuel type in
Schedule 5.

21 FORECAST ASSUMPTIONS AND DATA SOURCES

(1)  All regression analyses were based on annual data. Historical data was
compiled for calendar years 1970 through 2008. System data, such as
net energy for load, seasonal peak demands, customer counts and energy
sales, was obtained from GRU records and sources.

(2) Estimates and projections of Alachua County population were obtained
from the Florida Population Studies, March 2008 (Bulletin No. 150),
published by the Bureau of Economic and Business Research (BEBR) at
the University of Florida.

(3) Historical weather data was used to fit regression models. The forecast
assumes normal weather conditions. Normal heating degree days and
cooling degree days equal the mean of data reported to NOAA by the
Gainesville Municipal Airport station from 1984-2008.

15




(4)

(®)

(6)

7)

8

(9)

(10)

All income and price figures were adjusted for inflation, and indexed to a
base year of 2008, using the U.S. Consumer Price Index for All Urban
Consumers from the U.S. Department of Labor, Bureau of Labor
Statistics. Inflation is assumed to average approximately 2.5% per year
for each year of the forecast.

The U.S. Department of Commerce provided historical estimates of total
income and per capita income for Alachua County. Forecast values of per
capita income for Alachua County were obtained from Global Insight.

Historical estimates of household size were obtained from BEBR, and
projected levels were estimated from a logarithmic trend.

The Florida Agency for Workforce Innovation and the U.S. Department of
Labor provided historical estimates of non-agricultural employment in
Alachua County. Forecast values of non-agricultural employment were
obtained from Global Insight.

GRU's corporate model was the basis for projections of the average price
of 1,000 kWh of electricity for all customer classes. The price of electricity
is expected to slightly outpace inflation over the forecast horizon.

Estimates of energy and demand reductions resulting: from planned
demand-side management programs (DSM) were subtracted from all retail
forecasts. GRU's involvement with DSM is described in more detail later
in this section. '

The City of Alachua will generate (via generation entitiement shares of

PEF and FPL nuclear units) approximately 8,077 MWh (6 %) of its annual
energy requirements.
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2.2 FORECASTS OF NUMBER OF CUSTOMERS, ENERGY SALES AND
SEASONAL PEAK DEMANDS

Number of customers, energy sales and seasonal peak demands were
forecast from 2009 through 2018. Separate energy sales forecasts were developed
for each of the foliowing customer segments: residential, general service non-
demand, general service demand, large power, outdoor lighting, sales to Clay, and
sales to Alachua. Separate forecasts of number of customers were developed for
residential, general service non-demand, general service demand and large power
retail rate classifications. The basis for these independent forecasts originated with
the development of least-squares regression models. All modeling was performed
in-house using the Statistical Analysis System (SAS)°. The following text describes

the regression equations utilized to forecast energy sales and number of customers.

2.2.1 Residential Sector

The equation of the model developed to project residential average annual
energy use (kilowatt-hours per year) specifies average use as a function of
household income in Alachua County, residential price of electricity, heating degree

days, and cooling degree days. The form of this equation is as follows:

RESAVUSE = 7890 + 0.026 (HHY08) - 19.42 (RESPR08)
+ 0.73 (HDD) + 0.94 (CDD)
Where:
RESAVUSE = Average Annual Residential Energy Use Per Customer
HHYO08 = Average Household Income
RESPR08 = Residential Price, Dollars per 1000 kWh
HDD = Annual Heating Degree Days
CDD = Annua! Cooling Degree Days

SAS is the registered trademark of SAS Institute, Inc., Cary, NC.
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Adjusted RZ = 0.8083

DF {error) = 32 (period of study, 1971-2008)
t - statistics:

Intercept = 5.03

HHY08 = 2.36

RESPR0O8 = -5.10

HDD = 3.07

CDD = 3.45

Projections of the average annual number of residential customers were
developed from a linear regression model stating the number of customers as a
function of Alachua County population, the number of persons per household, the
historical series of Clay customer transfers, and an indicator variable for customer
counts recorded under the billing system used prior to 1992. The residential
customer model specifications are:

RESCUS = 99588 + 287.8 (POP) — 40779 (HHSize)
+ 0.90 (CLYRCus) — 976 (OldSys)

Where:

RESCUS = Number of Residential Customers

POP = Alachua County Population (thousands)

HHSize = Number of Persons per Household

CLYRCus = Clay Customer Transfers

OldSys = Older Billing System (1878-1991)

Adjusted R2 0.9992

DF (error) = 25 (period of study, 1978-2008)
t - statistics:

Intercept = 9.63

POP = 30.34

HHSize = -11.15

CLYRCus = 5.09

18



OldSys = -2.37

The product of forecasted values of average use and number of customers
yielded the projected energy sales for the residential sector.

2.2.2 General Service Non-Demand Sector

The general service non-demand (GSN) customer class includes non-
residential customers with maximum annual demands less than 50 kilowatts (kW).
In 1990, GRU began offering GSN customers the option to elect the General Service
Demand (GSD) rate classification. This option offers potential benefit to GSN
customers that use high amounts of energy and have good load factors. Since
1990, 428 customers have elected to transfer to the GSD rate class. The forecast
assumes that additional GSN customers will voluntarily elect the GSD classification,
but at a more modest pace than has been observed historically. A regression model
was developed to project average annual energy use by GSN customers. The
model includes as independent variables, the cumulative number of optional

demand customers and cooling degree days. The specifications of this model are

as follows:
GSNAVUSE = 23.51 — 0.012 (OPTDCus) + 0.0016 (CDD)
Where:
GSNAVUSE = Average annual energy usage by GSN customers
OPTDCus = Cumulative number of Optional Demand Customers
CDD = Annual Cooling Degree Days

Adjusted R
DF (error)

0.8521
26 (period of study, 1979-2008)
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