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1. Introduction

The Inventory of Power Plants in the United States

provides annual statistics on generating units operated
by electric utilities in the United States (the 50 States
and the District of Columbia). Statistics presented in

this report reflect the status of generating units as of
January 1, 1996. The publication also provides a
10-year outlook for generating unit additions.

This report is prepared annually by the Coal and Elec-
tric Data and Renewables Division; Office of Coal,
Nuclear, Electric and Alternate Fuels; Energy Infor-
mation Administration (EIA); U.S. Department of
Energy (DOE). Data summarized in this report are
useful to a wide audience including Congress; Federal
and State agencies; the electric utility industry; and
the general public. Data presented in this report were
assembled and published by the EIA to fulfill its data
collection and dissemination responsibilities as speci-
fied in the Federal Energy Administration Act of 1974
(Public Law 93-275) as amended.

This report's primary data source, Form EIA-86D,
"Annual Electric Generator Report,"” was revised
in 1995 (see "Data Sources" below). One of the
revisions is the collection of data as of January 1
of the reporting year--reporting year is the cqgl-
endar year in which the survey form is requirg¢d
to be filed with the EIA. Historically, the form
has been used to collect data as of the end of each
calendar year. The calendar year as specified| in
the title of the historical series identified the year
to which the data relate. For examplayentory

of Power Plants in the United States 19%fte-
pared from data reported on the form, requesting
data as of year-end 1994, reflects the status| of
electric utilities' generators as of December 31,
1994, and generator-related statistics for 1994.
Starting with this issue, the title of the series [is
changed to reflect the revised reference point|of
data collection. This issuenventory of Power
Plants in the United States, as of January 1, 1996,
contains data about the status of electric utilitigs'
generators as of January 1, 1996, and essentiplly
reflects generator-related statistics for 1995. With
the revised reference point, no continuity is lost
in this historical annual publication series. THe
title reflects a reporting year, rather than the ygar
of the data. The next publication is expected to pe
published in October 1997, reflecting the statls
of electric utilities' generators as of January [1,
1997, and generator-related statistics for 1996.

Chapter 2. "Year in Review" contains aggregate sta-
tistics on capacity at various regional levels and at the

national level for existing and planned generating unit
additions. Aggregate data on capacity at the national
level are presented by energy source and prime
mover. Aggregate data on capacity at various regional
levels are presented by primary energy source.
Planned capacity additions and retirements are sum-
marized by year for 1996 through 2005.

Chapter 3. "Existing Capacity at U.S. Electric Utili-
ties" contains data on existing generating units as of
January 1, 1996 and generating units that were retired
from service during 1995. A summary of generating
unit additions by energy source during 1995 is also
included.

Chapter 4. "Planned Capacity Additions at U.S. Elec-
tric Utilities" contains information regarding gener-
ating units scheduled to start commercial operation
from 1996 through 2005. This chapter also contains
data about proposed changes (modifications and
retirements) to existing and previously retired gener-
ating units.

This is a report of electric utility data; in cases where
summary data of nonutility capacity are presented, it
is specifically noted as such.

Generally, tables in this publication that contain elec-
tric utility capacity data present three measures of
generator capacity --generator nameplate capacity, net
summer capability, and net winter capability.
However, the EIA uses net summer capability as its
statistic for analyzing electric utility capacity.
Therefore, all discussion of electric utility gener-
ating capacity in this publication refers to net
summer capability, unless otherwise statedrFor an
explanation of the three measures of generator
capacity, see Appendix A, Technical Notes, "Explana-
tory Notes." Additionally, any discussion of generator
capacity by energy source is based on the primary
energy source used by the respective generating unit.

Data Sources

Data published in thénventory of Power Plants in the
United Statesvere compiled from the Form EIA-860,
"Annual Electric Generator Report,” filed annually
with the EIA, directly by electric utilities, or through
an agent of their choice. The 1996 submissions are the
first to reflect the combined data collection efforts of
the North American Electric Reliability Council
(NERC) and the EIA. Effective with the 1996
reporting, respondents to Form EIA-860 are given the

Energy Information Administration/Inventory of Power Plants in the United States as of January 1,1996



option to file directly with the EIA or through an
agent of their choice, such as the respondent's
regional electric reliability council. Since data
requested in Form EIA-860 are also requested by the
regional councils on Form EIA-411, "Coordinated
Bulk Power Supply Program,” Item 3, respondents
who report data for Form EIA-411 can fulfill their
reporting requirements for Form EIA-860 by reporting
these data to their regional councils. The regional
councils use these data for their planning process and
regional analysis. The Form EIA-411 data are sub-
mitted annually to NERC by the regional councils.
NERC, in turn, forwards these data electronically to
the EIA. For 1996, 87 percent of responses were sub-
mitted directly to the EIA in hardcopy form and 17
percent were submitted electronically by NERC.

The Form EIA-860 was revised in 1995, with changes
effective with the 1996 reporting year, where
reporting year is the calendar year in which the report
is filed with the EIA. Therefore, data in this publica-

tion reflect the revised data collection. For more
information on this form, see the Technical Notes.
Also, Appendix B contains the tables of current codes
and their definition.

Updates made during the past year for inclusion in
this publication are as follows: (1) changes that reflect
construction or modification within power plants or

changes in power plant operations (includes the instal-
lation of new generators; the retirement of existing

generators; the use of a primary energy source for
dual-fired units different from that reported in the

past; and the modification of generators, such as the
rewinding of stators or the retrofitting of associated

generator equipment), (2) corrections to previously
reported data that were incorrect, (3) deletion of
respondents that do not meet the reporting require-
ments of Form EIA-860, (4) deletion of capacity when

generators previously owned and operated by electric
utilities are sold to nonutilities, and (5) the inclusion

of new respondents.

2 Energy Information Administration/Inventory of Power Plants in the United States as of January 1, 1996



2. Year in Review

As of January 1, 1996, the existing capatity U.S.
electric utilities totaled 706,111 megawatts (Table 1).
Based on primary energy source, coal-fired capacity
represented 43 percent (300,610 megawatts) of the
Nation's existing capacity (Figure 1). Gas-fired
capacity accounted for 20 percent (142,536 mega-
watts); nuclear, 14 percent (99,515 megawatts);
renewable energy sourceéd,1 percent (77,600 mega-
watts); petroleum, 9 percent (64,465 megawatts); and
water (pumped storage hydroelectric), 3 percent
(21,387 megawatts). The amount and geographical
distribution of capacity by energy source is a function
of availability and price of fuels and/or regulations.
Capacity by energy source generally shows a
geographical pattern such as, significant petroleum-
fired capacity in the East, hydroelectric in the West,
and gas-fired capacity in the Coastal South (Figures
3-7).

Of the existing capacity, conventional steam-electric
units accounted for 62 percent (441,158 megawatts).
Nuclear units accounted for 14 percent; hydroelectric
(conventional), 11 percent; gas turbine, 7 percent;
hydroelectric (pumped storage), 3 percent; combined
cycle, 2 percent; internal combustion, geothermal,
solar and wind combined, 1 percent (Figure 2).

In the revised Form EIA-860, respondents are
requested to report up to 2 energy sources for each
generator, as applicable, as opposed to the historical
request for up to 3 energy sources, as applicable, on
Form EIA-860. Historically, the amount of capacity in
units that were capable of using solids, liquids, and
gases averaged less than one percent of conventional
steam-electric capacity. As of January 1, 1996,
190,604 megawatts or 27 percent of capacity reported
for thermal-electric units that had the capability to use
more than one energy source. Of the 190,604 mega-
watts, 153,680 megawatts were in conventional
steam-electric units. The remaining 36,924 megawatts
were in gas turbine, internal combustion and com-
bined cycle units.

In 1995, 5,752 megawatts in new units started com-
mercial operation (Table 2). Gas-fired capacity
accounted for 48 percent of this new capacity. Gas
turbines and combined cycle units accounted for 99
percent (2,741 megawatts) of gas-fired capacity addi-
tions. The remainder of the gas-fired capacity added
in 1995 included internal combustion units totaling 6

megawatts; and a steam unit of 16 megawatts (Table
18).

No new nuclear units came on-line or retired during
1995. Currently, no new nuclear generating units are
planned for installation over the next 10 years. As of
January 1, 1996, construction of Tennessee Valley
Authority's Watts Bar, Unit 1, was complete and in
testing phase. It started commercial operation in May
1996.

In addition to adding new generating capacity, electric
utilities have engaged in other activities to meet
future load requirements. These activities include
rerating, repowering, or life extension of existing
units, purchases from nonutility power producers, and
demand-side management programs.

The amount of capacity planned to undergo changes
during the next 10 years totals 29,896 megawatts
(Table 22). Of that total, 4,506 megawatts of capacity
are proposed for retirement and 4,050 megawatts are
proposed for repowering or life extension. This
capacity planned for repowering or life extension does
not include the increase in capacity that usually
results from repowering. For example, repowered
combined cycle units usually result in the addition of
gas turbine units, which may be added to the unit's
overall capacity. The 4,050 megawatts of capacity do
not include any additional capacity supplemented by
the added gas turbine units. Most of this capacity will
be repowered to combined cycle or fluidized bed tech-
nology. The remaining approximate 21,340 megawatts
include planned fuel changes, reratings of generating
units, reactivation from retirement and deactivation to
shutdown status.

Nonutilities are expected to supply a significant
portion of the generating capacity needed to meet
energy requirements of electric utilities (Table 24).
The contribution of nonutility capacityto total elec-
tricity supply has increased significantly over the past
several years and is expected to continue to increase.
Competitive bidding requirements by public utility
commissions allow nonutilities to compete with elec-
tric utilities for new capacity construction. This is
expected to result in an increasing share of nonutility
capacity in the electric power supply. Estimated data
for 1995 show that nonutility capacity totals 70
gigawatts for a gross generation of 375,901
gigawatthours with sales to electric utilities of

1|n all cases, capacity is net summer capability, unless noted otherwise.
2 Renewable energy sources include water (conventional hydroelectric), geothermal, biomass, solar and wind.

3 Capacity for nonutility power producer facilities is generator nameplate capacity. For more information on nonutility capacity, see

Electric Power Annual, Volume BOE/EIA-0348(95)/2 (Washington, DC, December 1996).
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233,454 gigawatthours. Nonutility power producers
project that nonutility capacity will be fueled mostly
by gas and renewable energy sources. Nonutility
capacity additior’s planned for 1996 through 1998
total more than 4 gigawatbswhile electric utilities
have planned to add 11 gigawatts of new capacity
(generator nameplate capacity) during this same
period (Table 7).

Electric utilities are also engaged in demand-side
management (DSM) programs aimed at reducing elec-
tricity use by implementing conservation and load

4 These data represent planned capacity additions for which a proposed date of operation in 1996, 1997, or 1998 was reported. These data
may differ from other nonutility planned capacity additions summarized in other reports that additionally include planned capacity additions

for which a proposed date of operation was not reported.

management. The objective of most DSM programs is
to provide cost-effective energy and capacity

resources that postpone the need for construction of
new power plants by modifying the growth in demand

and energy use. Data collected by the EIA indicate
that the number and scope of DSM programs in the
United States are increasing. Estimated 1995 data
show the total potential peakload reductions for DSM

in 1995 was 47 gigawatts; 49 gigawatts and 58
gigawatts are projected for 1996 and 2000, respec-
tively.®

5 Source: Energy Information Administration, Form EIA-867, "Annual Nonutility Power Producer Report."
6 Source: Energy Information Administration, Form EIA-861, "Annual Electric Utility Report."”
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Figure 1. Share of Capacity at U.S. Electric Utilities by Energy Source, as of January 1, 1996
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Source: Energy Information Administration, Form EIA-860, "Annual Electric Generator Report.”

Figure 2. Share of Capacity at U.S. Electric Utilities by Prime Mover, as of January 1, 1996

_ 62.5%
Total Operable Capacity:

400 — 706,111 Megawatts

300 —

200 —

14.1%
100 —

Capacity (Thousand Megawatts)

7.1%
1.7%

0.7% 0.3%
0 — ‘ T
Conventional Steam Hydraulic Turbine Combined Cycle Other
Nuclear Gas Turbine Internal Combustion

Notes: o Capacity is het summer capability. o Conventional steam includes wood, wood waste, and honwood waste. o Other includes
geothermal, solar, and wind. o Total may not equal the sum of components because of independent rounding. o See Appendix A, "Technical
Notes," for explanation of reporting date.

Source: Energy Information Administration, Form EIA-860, "Annual Electric Generator Report.”

Energy Information Administration/Inventory of Power Plants in the United States 1995



Figure 3.

Coal-Fired Capacity at U.S. Electric Utilities by State, as of January 1, 1996
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Source: Energy Information Administration, Form EIA-860, "Annual Electric Generator Report.”

Figure 4. Petroleum-Fired Capacity at U.S. Electric Utilities by State, as of January 1, 1996
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Figure 5.

Gas-Fired Capacity at U.S. Electric Utilities by State, as of January 1, 1996
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Source: Energy Information Administration, Form EIA-860, "Annual Electric Generator Report."”

Figure 6.

Hydroelectric Capacity at U.S. Electric Utilities by State, as of January 1, 1996
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Figure 7. Nuclear Capacity at U.S. Electric Utilities by State, as of January 1, 1996
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Source: Energy Information Administration, Form EIA-860, "Annual Electric Generator Report.”

Figure 8. Total Capacity at U.S. Electric Utilities by State, as of January 1, 1996
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3. Existing Capacity at U.S. Electric Utilities

As of January 1, 1996, the existing capatiy gener-
ating units operated by U.S. electric utilities totaled
706,111 megawatts (Table 1). Existing capacity can
be divided into two categories: active and inactive.
The active generating capacity totaled 694,201 mega-
watts. The inactive existing capacity (11,910 mega-
waltts) included units that were in standby status or
out of service indefinitely. Existing electric gener-
ating capacity by prime mover and initial year of
commercial operation, is presented in Figure 9.

Conventional steam-electric capacity, accounted for
62 percent (441,158 megawatts) of operable capacity;
nuclear, 14 percent (99,515 megawatts); hydroelectric
(conventional), 11 percent (75,274 megawatts); gas
turbine and internal combustion, 8 percent (54,831
megawatts); hydroelectric (pumped storage), 3 percent
(21,387 megawatts); combined cycle, 2 percent
(12,188 megawatts); and geothermal, solar, and wind,
less than 1 percent (1,759 megawatts) (Table 6).

The generating capacity of new units brought on line
in 1995 totaled 5,752 megawatts (Table 2); this addi-
tional capacity is in 88 generating units. The largest
single unit (540 megawatts) to come on line was the
bituminous-fired Cross, Unit 1, operated by South
Carolina Public Service Authority. This unit tested for
approximately 11 months before entering commercial
operation this yeas

Units powered by renewable energy sources that
entered service in 1995 included only conventional
hydroelectric additions. Conventional hydroelectric
additions totaled 176 megawatts capacity in 10 units
(Table 18). Other capacity included fossil-fueled
steam, internal combustion (diesel), combined cycle,
and gas turbine units. Electric utility generating

capacity additions by energy source are presented for
the 1986 through 1995 period in Figures 10 and 11.

Electric utilities reported 29,896 megawatts of
existing capacity in generating units that will undergo
changes during the next decade (Table 22). Utilities
have scheduled 4,506 megawatts of capacity for
retirement during the next decade (Table 11). A total
of 4,050 megawatts are proposed for repowering or
life extension. The remaining changes proposed for
existing units include fuel changes, reratings, reacti-
vation, and deactivation.

Electric utilities retired 954 megawatts of capacity in
1995. Fossil-fueled steam-electric units, which had an
average size of 47 megawatts accounted for almost 75
percent (705 megawatts) of the retired capacity. The
largest fossil-fueled steam-electric unit to retire in
1995 was the gas-fired 115-megawatt Unit 3 at Cane
Run, operated by Louisville Gas & Electric Company.
Niagara Mohawk Power Corporation retired 4 steam-
electric units totaling 276 megawatts at its Oswego
Plant. One of the 4 units was gas-fired while the
remainder were petroleum-fired units. Collectively,
the 5 units retired at Louisville Gas & Electric Corpo-
ration and Niagara Mohawk Power Corporation
accounted for 55 percent of the fossil-fueled steam-
electric capacity and 41 percent of the total U.S.
retired capacity (Table 19). Niagara Mohawk Power
Corporation also retired 4 gas-fired gas turbine units
(156 megawatts) at its Albany Plant. The Oswego and
Albany Plants of Niagara Mohawk Power Corporation
collectively retired 8 units, totaling 532 megawatts in
1995, 56 percent of the total U.S. retired capacity.
The remaining 307 megawatts (32 percent) of retired
capacity was in gas turbine, internal combustion, three
small wind units, and other steam units.

7In all cases, capacity is net summer capability, unless noted otherwise.

8 Appeared in Table 18 for 1994, as well as 1995. Historically, first electricity date represented the year that operation began. As of

January 1, 1996, commercial operation date represents the year that operation began.
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Figure 9. Operable Capacity at U.S. Electric Utilities by Prime Mover and Initial Year of Operation,
as of January 1, 1996
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Notes: o Capacity is het summer capabllity. o Fossil steam includes wood, wood waste, and nonwood waste. o Combined cycle and
internal combustion are not eshown as they are only two percent of the total capacity. o See Appendix A, "Technical Notes,” for explanation of
reporting date. o Initial year of operation is the year of initial commercial operation. In prior publications, initial year of operation is the initial year
in which the generator/capacity was available to provide power to the grid.

Source: Energy Information Administration, Form EIA-860, "Annual Electric Generator Report.”
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Figure 10. Capacity Additions at U.S. Electric Utilities by Energy Source, 1986 Through 1990
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o Initial year of operation is the year of initial commercial operation. In prior publications, initial year of operation is the initial year in which
the generator/capacity was available to provide power to the grid.

Source: Energy Information Administration, Form EIA-860, "Annual Electric Generator Report.”

Figure 11. Capacity Additions at U.S. Electric Utilities by Energy Source, 1991 Through 1995
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o Initial year of operation is the year of initial commercial operation. In prior publications, initial year of operation is the initial year in which
the generator/capacity was available to provide power to the grid.

Source: Energy Information Administration, Form EIA-860, "Annual Electric Generator Report.”
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4. Planned Capacity Additions at U.S. Electric
Utilities

Electric utilities have planned to install 40,150 mega-
watts of capacity in their systems during the next 10
years (Figures 15 and 16). This proposed new
capacity includes generators that were in testing
phase, in various stages of construction, and in
various stages of planning as of January 1, 1996.

Of the 40,150 megawatts of proposed new capacity in
new generating units, 4 percent (1,806 megawatts)
had construction complete and was in the testing

phase. Eleven percent (4,475 megawatts) was under

construction and 84 percent (33,870 megawatts) was
in various stages of planning. These proposed plans
for 40,150 megawatts of capacity are in 440 new
units. Additional capacity that electric utilities will
realize through repowering or upgrading of their

existing plants, or capacity that is owned and operated
by nonutility generators is not included in these plans.

Gas accounts for the greatest share of additions in
each of the next 10 years, with the exception of 1996
where coal accounts for the greatest share. Of the 440
generating units planned for installation in the next 10
years, more than half are gas-fired units, totaling
27,371 megawatts. Seventy-nine percent of new
capacity will be in gas turbine and combined cycle
units. Coal-fired units (including 2 integrated coal
gasification combined cycle units) represent 12
percent (4,845 megawatts) of capacity additions
(Figure 12). The remainder of additions will be in
nuclear steam-electric, other steam-electric, hydro-
electric, internal combustion, compressed air energy
storage, solar, and wind units (Table 23).

Figure 12. Share of Planned Capacity Additions at U.S. Electric Utilities by Energy Source, 1996

Through 2005
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Figure 12. Share of Planned Capacity Additions at U.S. Electric Utilities by Energy Source,

1996 Through 2005
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o Total may not equal the sum of components because of independent rounding. o Plans are as of January 1, 1996; see Appendix A,

Energy Information Administration/Inventory of Power Plants in the United States 1995




As of January 1, 1996, one nuclear unit (Tennessee
Valley Authority's Watts Bar, Unit 1) was in testing
phase. It began commercial operation in 1996.

During the next 10 years, electric utilities will con-
tinue to help fulfill their needs for new capacity by
primarily adding new gas turbine and combined cycle
units because these units have lower installation costs
and shorter lead-times for installation. At least 1,000
megawatts of new gas turbine or combined cycle
capacity are planned in each of 12 States--North
Carolina, Ohio, Texas, New Jersey, Florida, lllinois,
Missouri, Virginia, Maryland, Alabama, Kentucky,
and Georgia.

The most common type of repowering reported by
electric utilities is reconfiguring an existing steam-

electric plant with a new combustion technology and
adding a gas turbine. This type of repowering has
already been completed by several electric utilities.
Additional projects of this type are planned by other
electric utilities over the next 10 years (Table 22). As
of January 1, 1996, more than 4,000 megawatts of
capacity have been reported for repowering or life
extension during the next decade (Table 22).

Most clean coal projects planned and undertaken by
utilities were fluidized bed combustion and integrated
coal gasification. These technologies improve power
plant efficiency, help clean the air, and allow greater
use of high-sulfur coal. Current 10-year plans include
340 megawatts of integrated coal gasification com-
bined cycle capacity in Sierra Pacific Power Compa-
ny's Pinon Pine, Unit 1 of Nevada and Tampa Electric
Company's Polk, Unit 1 of Florida. Electric utilities
have planned and are engaged in clean coal projects to
comply with stricter environmental requirements pro-
posed by the Clean Air Act Amendment. Other activ-
ities planned and undertaken by electric utilities to
provide an adequate and reliable supply of electricity
include purchases from nonutility power producers
and demand-side management programs designed to
reduce overall demand and electricity use.

Several factors affect utility choices of technology for
new capacity, as well as their choices for future con-
struction. Electric utilities select new generating units
through a process known as capacity expansion plan-
ning. Typically, this process begins using sophisti-
cated models to analyze potential options, based on
tradeoffs among the technical characteristics of each
option. As the capacity expansion planning process
continues, these technical characteristics are evaluated
in increasing detail. Among the characteristics consid-
ered are:

Unit size capacity (megawatts) is the capability of

the unit to generate power. Various measures are
used. The nameplate capacity, for example, is
determined by the manufacturer, and can be found
attached to the unit.

- Capital cost is primarily, the initial construction
cost of the generating unit. This represents most
of the fixed-cost portion of the total utility invest-
ment.

« Operating and Maintenance (O&M) costs are the
annual costs associated with unit operation. These

costs vary according to the types of generating
unit and fuel. The major component in the O&M

cost of a new coal-fired power plant, for example,
is the cost of sorbent for flue gas desulfurization
systems.

Heat rate is the amount of fuel energy input
required to generate one kilowatthour of elec-
tricity, expressed in Btu per kilowatthour. Units
with heat rates are more efficient. Efficiency
becomes increasingly more important the greater
the uncertainty in variable costs (for example,
O&M, fuel).

Projected fuel prices are usually the largest com-
ponent of the ongoing annual costs of operating a
generating unit. Utilities use fuel price forecasts,
developed either internally or by outside services,
to analyze capacity addition decisions.

Load-following capacity is the ability to change
output as utility load varies. This capability is
important because utilities must often respond
instantaneously to large variations in load.

Reliability measures how available a generating
unit is for operation in the likelihood of an
outage. Utilities need reliable equipment to ensure
that they can meet load as it occurs.

Environmental performance is the relationship

between generation and environmental residuals.
This determines the ability and cost to meet envi-
ronmental limitations. Environmental restrictions

have grown considerably since the early 1970's.

Capacity-expansion planning models are needed to
identify the least-cost additions needed to meet antic-
ipated load requirements, given various operational
constraints. Modeling analyses are followed by
detailed studies and comparisons of the specific
options favored by the modeling, including assess-
ments of site availability, permitting issues, and other
constraints. In recent years, the advent of integrated-
resource planning techniques has broadened the ana-
lytic framework to include demand-side management
options as means for satisfying potential load growth.

Several new factors now also influence how utility
capacity expansion technology choices are made.
These factors include the acid rain provision (Title
IV) of the Clean Air Act Amendments of 1990,
increasing use of prudency reviews by State utility
regulatory commissions, mandatory incorporation of
environmental externalities in utility capacity expan-
sion planni