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Summary

= Despite the recent economic slowdown,
Indiana’s electricity energy use is ex-
pected to return to its pre-slowdown tra-
jectory by 2006; peak demand is now
predicted to be higher than expected pre-
slowdown levels through the forecast pe-
riod.

= On the supply side, additional utility-
owned capacity to shortly come on-line
offsets the closing of one major station,
leaving utility-owned capacity roughly
where it was previously.

= Asaresult, statewide short-term need for
new capacity, driven by the higher peak
demand estimates, is larger than that pre-
dicted prior to the slowdown. The State
Utility Forecasting Group (SUFG) now
expects an additional 1,200 MW to be
needed by 2003, with 3,770 MW needed
by 2005.

= A cumulative total of 10,900 MW (a 50
percent increase in state generating capac-
ity) will be needed by 2020, including
2,910 MW of peaking capacity.

= Real electricity prices are predicted to

decline shortly early in the forecast, then
begin to rise gradually starting in 2005.

Overview

In November 2001, SUFG released its eighth set of
projections of future electricity requirements for the
state of Indiana. That forecast was based on a forecast
of economic activity that was produced in February
2001. Since that economic activity forecast was re-
leased, the national economy has weakened due to
several factors, including the terrorist attacks of Sep-
tember 11. Therefore, SUFG has produced an update
to its forecast, so that the current economic climate is

more accurately reflected. This report, which is based
on the February 2002 macroeconomic forecast from the
Center for Econometric Modeling Research (CEMR) at
Indiana University, summarizes that update.

The updated projection of electricity usage is signifi-
cantly below the 2001 projection for the first five years.
After 2006, the two projections are nearly identical.
This forecast projects electricity usage to grow at an
average yearly rate of 2.14 percent. This growth rate
is somewhat higher than the 1.87 percent growth pro-
jected in SUFG’s 2001 forecast, with the difference re-
sulting from the lower usage at the beginning of the
forecast and the subsequent recovery. Peak electric-
ity demand is projected to grow at an average rate of
2.00 percent annually, which is virtually the same as
the 1.95 percent growth projected in the 2001 forecast.
This corresponds to about 400 megawatts (MW) of in-
creased peak demand per year.

In addition to having a slightly higher long-term
growth rate, the peak demand projections are higher
in the first years of this forecast as compared to the
previous forecast. This is a result of a combination of
two factors: re-calibrating the peak demand models
using more recent data and a reduction in the amount
of interruptible load reported by the utilities.

SUFG’s peak demand projections are based on “nor-
mal” weather patterns. In order to calibrate the peak
demand forecast, the actual peak demand numbers are
weather normalized, resulting in an approximation of
the peak demand under normal conditions. In gen-
eral, the weather normalization process is more accu-
rate for actual weather conditions that are closer to
normal and less accurate for extreme conditions. The
previous forecast started from two years with extreme
summer weather: first, 1999 had a prolonged heat
wave at the time of the system peak demand and sec-
ond, 2000 had an exceptionally cool summer. This fore-
cast is calibrated to the summer of 2001, which was
cooler than normal, but not extremely so. The com-
bined effect of the re-calibration and the reduction in
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interruptible loads is an increase from the previous
forecast to this update of approximately 600 MW in
peak demand in 2002.

Real electricity prices decline early during the fore-
cast period and are offset by increases during the last
three-fourths of the forecast period. Since the change
in prices is relatively small, price has little impact on
the electricity requirements projections.

In the 1999 forecast, SUFG identified a concern re-
garding whether sufficient new capacity would be
available to meet expected growth in usage. In the
2001 forecast, SUFG noted that while additional ca-
pacity would still be required, the overall concern had
been alleviated to some extent due to increased mer-
chant capacity being available and increased usage of
interruptible loads. Since that report, both the esti-
mates of total merchant plant capacity and the amount
of interruptible load have decreased, and the sched-
ule of merchant plant availability has been delayed.

At the time of SUFG’s last forecast, there were 11,680
MW of new merchant capacity either planned, ap-
proved or installed within Indiana. SUFG now esti-
mates that only 11,039 MW are planned, approved, or
installed, and of that total, two plants, totaling 1,140
MW, are currently delayed. Further, interruptible load
data provided by the utilities indicate that there will
be 840 MW classified as interruptible, down from 1,030
MW in the previous forecast.

While those two factors are still important, signifi-
cant changes in utility-owned capacity have occurred
since the 2001 forecast was released. First, with North-
ern Indiana Public Service Company’s (NIPSCO) shut-
down of its Mitchell Generating Station, utility-owned
capacity was removed from the state’s generating fleet
for the first time since 1993. Second, new utility-owned
combustion turbine generators--owned by Indianapo-
lis Power & Light Company (IPL) and Southern Indi-
ana Gas and Electric Company (SIGECO)--were
brought on line for the first time since 1994. Addi-
tionally, the Noblesville repowering by PSI Energy and

Indiana Municipal Power Association’s (IMPA) new
combustion turbine will increase the amount of gen-
eration owned and controlled by Indiana utilities. The
reduction in capacity from the Mitchell shutdown (528
MW) and the increase in capacity from the new com-
bustion turbines and the Noblesville repowering (499
MW) tend to offset each other.

While SUFG acknowledged in the 2001 forecast that
the concern over the sufficiency of capacity had been
alleviated in part, it did also note that Indiana would
still need additional capacity. That need is still present
in this update and is even more pronounced as a re-
sult of the higher peak demand trajectory in the up-
dated forecast. SUFG now expects an additional 1,200
MW to be needed by 2003, with 3,770 MW needed by
2005. A cumulative total of 10,590 MW, including 2,910
MW of peaking capacity, will be needed by 2020. This
represents a 50 percent increase in statewide generat-
ing capacity. Inrecentyears, utilities have used a com-
bination of relatively short-term purchase contracts
(one to two years in duration) and acquisition of addi-
tional generating facilities to meet increased demand.
While SUFG does not attempt to determine which strat-
egy is best for a particular utility, that strategy is ex-
pected to continue to be used.

The Regulated Modeling System

The SUFG modeling system explicitly links electric-
ity costs, prices and sales on a utility-by-utility basis
under each scenario. Econometric and end-use mod-
els are used to project electricity use for each major
customer group — residential, commercial and indus-
trial -- using fuel prices and economic drivers to simu-
late growth in electric energy use. The projections for
each utility are developed from a consistent set of state-
wide economic, demographic and fossil fuel price pro-
jections. In order to project electricity costs and prices,
generation resource plans are developed for each util-
ity and the operation of the generation system is simu-
lated. These resource plans reflect “need” from both a
statewide and utility perspective.
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Resource needs are determined on a statewide basis
by matching existing statewide resources to projected
diversified statewide peak demand plus reserves. For
planning purposes, SUFG assumed a 15 percent re-
serve marginl for the state. Due to diversity in de-
mand among the utilities, a statewide 15 percent
reserve margin occurs when individual utility reserve
margins are roughly 11 percent. When the state re-
serve margin falls below 15 percent, resource additions
are chosen from a list of resource options based on an
analysis of load versus existing capacity for individual
utilities.

The dynamic interactions between customer pur-
chases, a utility’s operating and investment decisions
and customer rates are captured by cycling through
the various submodels until an equilibrium, or balance,
among demand, supply and price is attained.

Major Forecast Assumptions

In updating the modeling system to produce the
current forecast, new projections were developed for
all major exogenous variables.2 These assumptions
are summarized below.

Economic Activity Projections. One of the largest in-
fluences in any energy projection is growth in economic
activity. Each of the sectoral energy forecasting mod-
elsis driven by economic activity projections, i.e., per-
sonal income, population, commercial employment
and industrial output. The economic activity assump-
tions for all three scenarios were derived from the In-
diana macroeconomic model developed by CEMR.
SUFG used CEMR’s February 2002 projections for its
base scenario. A major input to CEMR’s Indiana model

is a projection of total U.S. employment, which is de-
rived from CEMR’s model of the U.S. economy. The
CEMR Indiana projections are based on a national
employment projection of 0.92 percent growth per year
over the forecast period. Indiana total employment is
projected to grow at an average annual rate of 1.18
percent. Other key economic projections follow:

= Real personal income (the residential sec-
tor model driver) is expected to grow at a
2.11 percent annual rate.

< Non-manufacturing employment (the
commercial sector model driver) is ex-
pected to average 1.71 percent annual
growth rate over the forecast horizon.

= Despite the continued decline of manufac-
turing employment, manufacturing Gross
State Product (GSP) (the industrial sector
model driver) is expected to rise ata 0.95
percent annual rate as gains in productiv-
ity offset declines in employment.

SUFG’s energy models for the industrial sector op-
erate at the two-digit Standard Industrial Classifica-
tion (SIC) code level. In preparing this forecast, SUFG
used the CEMR projections of GSP for SIC code 33, a
large, intensive user of electricity composed largely of
steel production, as the driver in the NIPSCO service
area model and used aggregate manufacturing in all
other service areas. The logic behind this is that the
downturn in steel production has had a larger effect
on the integrated mills than the mini-mills and the in-
tegrated mills are concentrated in the NIPSCO service
area.

1. SUFG reports reserves in terms of reserve margins instead of capacity margins. Care must be taken when
using the two terms since they are not equivalent. A 15 percent reserve margin is equivalent to a 13

percent capacity margin.

Capacity Margin = [(Capacity - Demand)/Capacity]

Reserve Margin = [(Capacity - Demand)/Demand]

2. [Exogeneous variables are those variables that are determined outside the modeling system and are then

used as inputs to the system.
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To capture some of the uncertainty in energy fore-
casting, SUFG used CEMR’s low and high growth al-
ternatives. In effect, the alternatives describe a
situation in which Indiana either loses or gains shares
of national industries compared to the base projection.

Demographic Projections. Population growth for all
scenarios is 0.25 percent per year. This projection is
from the Indiana Business Research Center (IBRC) at
Indiana University.

The SUFG forecasting system includes a housing
model that utilizes population and income assump-
tions to project the number of households. The IBRC
population projection, in combination with the CEMR
projection of real personal income, yields an average
annual growth in households of 0.65 percent over the
forecast period.

Fossil Fuel Price Projections. All SUFG projections are
in terms of real prices, i.e., projections with the effect
of inflation removed. SUFG's current assumptions are
based on the December 2001 projections produced by
the Energy Information Administration (EIA) for the
East North Central Region. SUFG’s fossil fuel real price
projections are as follows:

= Natural Gas Prices: Gas price projections
for all customers stop increasing after the
year 2001, fall in 2002, then increase over
the remainder of the forecast horizon.

= Utility Price of Coal: Coal prices will de-
cline slightly in real terms throughout the
entire forecast horizon.

The Base Scenario

This report includes three scenarios of future elec-
tricity demand and supply: base, low and high. The
base scenario is developed from a set of exogenous
assumptions that is considered “most likely,” i.e., each
assumption has an equal probability of being lower or
higher. Additionally, SUFG developed low and high
growth scenarios based on plausible sets of exogenous
assumptions that have a lower probability of occur-

rence. These scenarios are designed to indicate a plau-
sible forecast range, or degree of uncertainty underly-
ing the base projection. The most probable projection
is presented first. The statewide results for the base
scenario are presented in this section, along with the
associated resource and equilibrium price implications.

As shown in Figures 1 and 2, SUFG’s current base
scenario projection indicates annual growth of elec-
tricity requirements and peak demand of 2.14 and
2.00 percent, respectively. The shaded numbers in the
tables and the heavy line in the graphs indicate his-
torical values.

The increased growth rates in the projections of elec-
tricity requirements can be traced to substantially
higher growth in industrial sales, which is offset some-
what by lower growth in the residential sector sales,
as shown in Table 1. The growth rates for projected
commercial sector sales is similar to that reported in
SUFG’s previous forecast.

Table 1. Annual Electricity Sales Growth
(%) By Sector (Current vs. 2001 Projections)

Electricity Sales Growth
Current 2001

Sector (2001-20) (2000-19)
Residential 1.62 2.02
Commercial 2.55 2.57
Industrial 2.30 1.32
Total 214 1.87

The increased growth rate for industrial sales is due
to a lower starting point with slow growth in the first
few years of the forecast, then substantial growth as
the manufacturing sector of the Indiana economy re-
covers with strong improvement in those industries
that make intensive use of electricity (chemicals, pri-
mary metals, transportation, as well as fabricated met-
als and industrial machinery).
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The growth in peak demand is almost identical to
that projected in 2001. The rate of growth reported in
Figure 2 is somewhat higher earlier in the forecast ho-
rizon. The projections of peak demand are for normal
weather patterns, and projected peak demand for long-
run planning is reduced by interruptible loads. An-
other measure of peak demand growth can be obtained
by considering the year to year MW load change. In
Figure 2, the annual increase is about 400 MW.

Resource Implications

SUFG’s resource plans include both demand-side
and supply-side resources (firm purchases) to meet
forecast demand. Demand-side management (DSM)
impacts and interruptible loads are netted from the
demand projection and supply-side resources are
added as necessary to maintain a 15 percent reserve
margin. Although this approach provides a reasonable
basis for estimating future electricity prices for plan-
ning purposes, it does not ensure that the resource
plans are least cost.

Demand-Side Resources

The current projection includes the energy and de-
mand impacts of existing or planned utility-sponsored
DSM programs. Incremental DSM programs are pro-
jected to reduce peak demand by approximately 10
MW.

These DSM projections do not include the reductions
in peak demand due to interruptible load contracts
with large customers. Approximately 840 MW of large
load is classified as interruptible in this forecast, about
200 MW less than in the 2001 forecast.

Supply-Side Resources

SUFG’s base resource plan includes all currently
planned capacity changes. Planned capacity changes
include: certified, rate base eligible generation addi-
tions, retirements, deratings due to NOx control retro-
fits and net changes in firm out-of-state purchases and

sales. SUFG does not attempt to forecast long-term
out-of-state contracts other than those currently in
place. Generic firm wholesale purchases are then
added as necessary during the forecast period to main-
tain a statewide 15 percent reserve margin. The 15
percent reserve margin is a “rule-of-thumb” that re-
flects recent national average reserve margins. Due to
diversity in demand between utilities, a statewide 15
percent reserve margin occurs when individual util-
ity reserve margins are roughly 11 percent. In some
instances, firm purchases have been added to main-
tain individual utility reserve margins at 6 percent,
even if the state as a whole does not need new capacity.

Three types of generic firm wholesale purchases are
included:

1. gas-fired combustion turbine peaking
units;

2. gas-fired combined cycle cycling units;
and

3. SOpand NOx controlled pulverized coal-
fired base load units.

The type of generic wholesale purchase included is
determined at the individual utility level by compar-
ing the mix of existing capacity to the amount of elec-
tricity needed by type. SUFG assigns existing capacity
to one of the types according to unit size, operating
costs, and historical usage. Capacity need by type is
determined from historical annual load duration
curves.

The costs for these purchases are determined using
cost-based capacity and energy charges, rather than
by attempting to predict hour by hour market clear-
ing prices in Midwest wholesale markets. The capac-
ity charge is determined using the fixed operation and
maintenance (O&M) costs and an appropriate return
on investment costs to the owner of the generation.
The energy charge is determined by the variable O&M
costs and fuel costs for the appropriate generator type.

Table 2 and Figure 3 show the statewide resource
plan for the SUFG base scenario. Over the first half of
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Figure 3. Indiana Resource Plan (SUFG Base)
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*Projected Demand includes 15% Reserve Margin

the forecast period, about 5,500 MW of wholesale pur-
chases are required. The net change in generation in-
cludes the retirement of units as reported in the
utilities’ 2001 Integrated Resource Plan (IRP) filings.
Over the second half of the forecast period, an addi-
tional 5,000 MW of resources are required to maintain
target reserves.

Equilibrium Price and Energy Impact

The SUFG modeling system is designed to forecast
an equilibrium price that balances electricity supply
and demand. This is accomplished through a cost-
price-demand feedback loop. The impact of this fea-
ture on the forecast of electricity requirements can be
significant.

SUFG’s base scenario equilibrium real electricity
price trajectory is shown in Figure 4. Early declines in
the real price of electricity during the first few years of

State Utility Forecasting Group/Indiana Electricity Projections: 2002 Update

the forecast period are offset by increases during the
last three-fourths of the forecast period. Since the
change in prices over the forecast horizon is relatively
small, price has little impact on the electricity require-
ments projection for this forecast. This price trajectory
reflects the schedule of projected firm purchases in the
base resource plan. Real prices decline through 2005
when mostly peaking capacity purchases are required
to maintain a 15 percent reserve margin. Real prices
increase after 2005 as capital-intensive NOXx retrofits
are completed and cycling and base load purchases
are added to maintain adequate system reserves (see
Figure 4).

SUFG’s equilibrium price projections for two previ-
ous forecasts are also shown in Figure 4. The price
projection labeled “2001” is the base from SUFG’s 2001
forecast and the price projections labeled “1999” is the
base case projection contained in SUFG’s 1999 fore-
cast. For the prior price forecasts, SUFG rescaled the
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Figure 4. Indiana Real Price Projections (2000 Dollars)
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original price projections to 2000 dollars (from 1996
dollars for the 1999 projection, and from 1999 dollars
for the 2001 projections) using the personal consump-
tion deflator from the CEMR macroeconomic projec-
tions.

One major factor produces the differences among the
price projections in Figure 4; namely, the capital cost
assumptions for new generation equipment. The capi-
tal cost estimates directly impact projected electricity
prices. The 2001 base case and 1999 forecast capital
cost assumptions were developed by SEPRIL and
somewhat lower than those assumed in the current
projections. For this update, SUFG has increased the
capital cost assumed for peaking and cycling capacity
slightly based on recent trends. Other factors such as
energy and demand growth as well as fossil fuel price
assumptions, especially coal, also influence the trajec-
tory of future prices, but these have been relatively un-
changed during SUFG’s recent forecasts.

State Utility Forecasting Group/Indiana Electricity Projections: 2002 Update

2000 2004 2008 2012 2016 2020
Year

SUFG’s projected generation additions are deter-
mined from a statewide as well as individual utility
perspective. Thus, SUFG’s integrated electricity mod-
eling system develops a base resource plan and elec-
tricity price projections for each utility.

Low and High Scenarios

SUFG has constructed alternative, low and high
growth scenarios. These low probability scenarios are
used to indicate the forecast range, or dispersion of
possible future trajectories. Figures 5 and 6 provide
the statewide electricity requirements and peak de-
mand projections for the base, low and high scenarios.
As shown in those figures, the annual growth rates for
the low and high scenarios are about 0.90 percent lower
and 0.85 percent higher than the base scenario for both
energy requirements and peak demand. These differ-
ences are due to economic growth assumptions in the
scenario-based projections.
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