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December 17, 2002
Citizens of Connecticut:

It is with great pleasure that I provide you this copy of the Connecticut Siting Council’s “Review of the
Connecticut Electric Utilities” Ten-Year Forecasts of Loads and Resources 2002.” This report compiles
and analyzes load growth forecasts of the State’s electric utilities and plans to meet the demand for
energy through the year 2011.

This analysis, undertaken pursuant to Connecticut General Statutes § 16-50r (a), requires

“(1) A tabulation of estimated peak loads, resources and margins for each year;

(2) data on energy use and peak loads for the five preceding calendar years;

(3) a list of existing generating facilities in service;

(4) a list of scheduled generating facilities for which property has been acquired, for which

certificates have been issued and for which certificate applications have been filed;

e (5)alist of planned generating units at plant locations for which property has been acquired, or at
plant locations not yet acquired, that will be needed to provide estimated additional electrical
requirements, and the location of such facilities;

e (6) a list of planned transmission lines on which proposed route reviews are being undertaken or for
which certificate applications have already been filed;

¢ (7) adescription of the steps taken to upgrade existing facilities and to eliminate overhead
transmission and distribution lines in accordance with the regulations of standards described in
section 16-50t;

e and (8) for each private power producer having a facility generating more than one megawatt and

from whom the person furnishing the report has purchased electricity during the preceding calendar

year, a statement including the name, location, size and type of generating facility, the fuel
consumed by the facility and the by-product of the consumption.”

These subjects have been fully examined by the Council with full opportunity for public participation.
The results of this process have been summarized in this report which we hope you will find to be
understandable and useful.

I invite you to read this public report and question the analyses contained herein. With your help I am
confident that Connecticut can accurately determine its energy future while protecting the environment
and providing opportunities for its citizens. Please feel free to contact the Council’s staff or me if you
seek additional information.

Very truly yours,
/) 7 < S NS [
/ /7 m@z;r\/\'\/\/ o B g jg/ﬁ

Mortimer A. Gelston
Chairman

CONNECTICUT SITING COUNCIL
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The Connecticut Siting Council (Council)
has the legislative charge to annually review
forecasts of electric loads and resources in
the State of Connecticut. In 2001, the legisla-
ture amended Connecticut General Statute
Section 16-50r(a) (Public Act No. 01-144) to
require a ten-year forecast, rather than a
twenty-year forecast, and clarified who shall
report and in what context the information
must be submitted. (see Appendix D)

Pursuant to such statutory provisions,

every person engaged in generating electrici-

ty with a capacity of one megawatt or
greater, or transmitting and distributing elec-
tricity, shall file a report to the Council on
March 1 of each year and this report shall
include, as applicable: (1) A tabulation of
estimated peak loads,
resources and mar-
gins for each year; (2)
data on energy use
and peak loads for
the five preceding cal- —
endar years; (3) a list 40,000
of existing generating
facilities in service;
(4) alist of scheduled
generating facilities
for which property 35,000 [~
has been acquired,
for which certificates
have been issued and
for which certificate
applications have
been filed; (5) a list
of planned generating
units at plant loca-
tions for which prop-
erty has been
acquired, or at plant
locations not yet
acquired, that will be
needed to provide
estimated additional
electrical require-
ments, and the loca-

GWh

30,000 |

25,000 [

reviews are being undertaken or for
which certificate applications have
already been filed; (7) a description of
the steps taken to upgrade existing facili-
ties and to eliminate overhead transmis-
sion and distribution lines in accordance
with the regulations and standards
described in section 16-50t; and (8) for
each private power producer having a
facility generating more than one
megawatt and from whom the person fur-

nishing the report has purchased electric-

ity during the preceding calendar year, a
statement including the name, location,
size and type of generating facility, the
fuel consumed by the facility and the by-
product of the consumption.

tion of such facilities; 20,000
(6) alist of planned
transmission lines on

which proposed route
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LOAD FORECAST

Load Growth

The state’s largest utilities, Connecticut
Light and Power Company (CL&P), The
United Illluminating Company (UI), and
the Connecticut Municipal Electric
Energy Cooperative (CMEEC), report
they predict incremental load growth
throughout the forecast period. As
depicted in Figure 1, total energy output
requirements for the state are projected
to grow from 32,206 gigawatt-hours
(GWh) in 2001, at an annual average
growth rate of 1.1 percent, to 36,064
GWh in 2011. CL&P projects an annual
compound rate of growth of 1.4 percent

Figure I: Connecticut Electric Utilities’ Projected System Requirements
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through the forecast period, CMEEC pro-
jects a 1.1 percent annual average
growth rate, and Ul projects a modest
0.1 percent annual average growth rate.
Historically, the demand for electricity
has been related to economic growth.
That positive relationship is expected to
continue, however, the ratio is uncertain.
The continuing saturation of electric
appliances, the availability and adoption
of efficient equipment,
and efficiency stan-
dards are expected to
hold growth in national
electricity sales to an

average of 1.8 percent 30,000
per year between 2000
and 2020, compared 25,000
with 3.0 percent annual
growth in gross domes- 20,000
tic product.
The Office of Policy §

and Management o 15,000
(OPM) projects a 6 per-
cent increase in popu- 10,000
lation from 2000 to
2010. The per capita

5,000

consumption of elec-
tricity is projected to
increase from 9,444 0
kilowatt-hour (kWh) in

2000 to 10,575 kWh in

2010. Connecticut’s per

capita electric con-

sumption continues to

increase due to the development of larg-
er homes, an active economy, and a
high-quality lifestyle that results in
increased use of electrotechnologies
such as electric appliances, computers,
and especially air conditioning.

Peak Loads

In 2001, the statewide non-coincident
summer peak load was 6,795 MW, — a
substantial increase over the previous
record high in 1999 at 6,345 MW.
However, annual summer peak loads
are not expected to increase over the
forecast period, as indicated on Figure 2.

The state’s utilities project the total

peak load growth will decrease by 27 MW
or less than one percent from the 6,795
MW 2001 peak load to 6,768 MW by the
year 2011; however, ISO-New England
expects regional peak load to grow at an
annual rate of 1.5 percent from 2001 to 2011,
also shown on Figure 2. Also, if peak loads
grow at a rate of greater than 2 percent, as
they did in the late 1990s, and OPM’s pro-
jections for the State’s population and per

Years

capita electric consumption are accurate,
peak loads will be substantially higher than
those projected by Connecticut utilities.
Although the purpose of forecasting is to
identify the risk associated with the supply
and demand of electricity, this year’s pro-
jections are of concern due to unpre-
dictable weather that can dramatically
change demand, a dynamic economy, and
consumer trends that are difficult to predict
with certainty. There is further concern
that the separation of generation from dis-
tribution companies could, if not carefully
monitored, isolate the functions of supply
and demand, create deeper load pockets
and locked-in generation, and further con-
strain the existing transmission system.

In 2001, customers of CL&P and Ul
contributed nearly $86 million into the
Conservation and Load Management
(C&LM) Fund established by the legisla-
ture pursuant to Public Act 98-28 which
created an assessment of three mills per

Figure 2: Actual and Predicted Peak Load for Connecticut and ISO-New England
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kWh on electricity sold to each end use
customer of a publicly-traded electric dis-
tribution company. The lifetime savings
of energy efficiency funded through this
assessment is expected to save cus-
tomers over $473 million. More than
400,000 customers, spanning all cus-
tomer classes, participated in 2001. At
this time, potential savings from all cur-
rent and previous C&LM sources are cur-
rently forecasted to reduce summer peak
in 2006 by approximately 700MW. The
most successful DSM programs in 2001,
measured in terms of participation and
expected energy savings versus budgeted
expenditures, were retail lighting;
advanced design for new residential,
commercial, and industrial construction;

Load Forecast — Connecticut Siting Council Report 2002



energy efficient residential washing
machine sales; and custom on-site energy
audits for commercial and industrial cus-
tomers. The least successful programs
were residential audits, heat pump water
heater sales, and express services target-
ed to small load commercial and industri-
al customers for upgrading lighting,
motors, and heating/cooling units.

Within the C&LM fund, a research
development and demonstration (RD&D)
program was established to identify and
manage projects that would advance the
development of reliable and efficient use
of electricity. RD&D projects seek to deliv-
er sustainable energy savings benefits to
Connecticut businesses and residents.
RD&D seeks to complement C&LM’s port-
folio of energy-efficient measures for all
customers by uncovering new products
and services that save energy, benefit the
state’s environment and economy, and
enhance the reliability and quality of the
region’s power system.

The RD&D Program solicits innovative
technologies or technical services in the
categories of Energy Efficiency and
Distributed Resources for
consideration. Energy effi-
ciency technologies are
defined as technologies that
offer large electric energy
savings whether from one

quality needs.
Distributed genera-
tion refers to the
application of small
power generation sys-
tems at or close to
the point of electricity
end use. Innovative
technology topics sought for consideration
include photovoltaics; fuel cell technology;
distributed resources and fuel cell cost
analysis.

RESOURCGE
FORECAST

Supply Resources

i PR

The State’s supply resources are antici-
pated to be adequate to meet demand dur-
ing the forecast period, provided all active
generators committed to the ISO-New
England remain available for continuing use
(see Table 1). However, some subregions

Table I: Resources status quo vs. retirement

CT Balance of Supply and Demand of Electricity

Reported in Megawatts (MW)

status quo generation scenario

such as southwest Connecticut are threat-
ened with supply deficiencies and voltage
instability problems due to insufficient
transmission and inadequate resources
within the region.

In the event the Millstone nuclear units
or other large base load units are not
available, the state’s electric generators
and transmission/distribution companies
would institute the following plan to avoid
capacity deficiencies during peak
demand periods:

* operate all available generating units to
their reasonable limits;

* purchase power from available
resources, in and out of Connecticut;

* arrange to temporarily shift load on
high load days to substations and trans-
mission facilities outside Connecticut;

* explore additional interruption of ser-
vice with industrial and commercial cus-
tomers; and

e maximize use of customer-owned,
emergency generators.

This plan has proved to be adequate in
the past; however, it is increasingly impor-
tant for resources to be strategically locat-

less retirement of units scenario

improvement or from a series 2002 2004  20M 2002 2004  20M
of smaller ones. Innovative |nstalled capacity’ 6192 7234 8834 6192 7234 8834
technology topics sought for  Capacity additions

consideration include light- Killingly 792 792

ing; energy Milford? 544 544
management/load control; Wallingford 250 250
computer/electronics; refrig- Meriden® 44 44

eration; water heating; elec- Oxford* >12 >12
tro-technologies; and space Transmission Import Capability® 2200 2200 2200 2200 2200 2200
conditioning/ HVAC. Load shift/Op-4 Action 52 562 562 52 562 562
Distributed resources tech-

nologies are defined as the Units 40 years if age or greater retired -1739
combined or individual use Resources to meet Peak Demand 9996 11596 11596 9996 11596 9857
of distributed generation, Peak Demand - summer 6296 6388 6768 6296 6388 6768
energy storage, load manage- 1 ocoryes 3700 5208 4828 3700 5208 3089
ment on the customer side of  Regerve /Resources* 100% W% 4% 2% W% 45%  31%

the meter with complimenta-
1y energy efficiency benefit,
and to address specific cus-
tomer reliability and power
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1 - Summer rating as reported in CSC Review of the Connecticut Electric Utilities 2002 Twenty-Year Forcasts of Loads and Resources-Appendix A

2 - The proposed schedule for commercial operation of these facilities are either postponed or uncertain.

3 - Average of daily transfer limits during daily peak demand for summers 1997-1999, noting Millstone Units #2 and #3 did not operate in 1997 and Millstone Unit #2 did not operate in 1998.
4 - Projected peak demand as reported by CL&P, Ul, and CMEEC forecast filings to the CSC on March 1, 2002.



ed on the grid to ensure electric supply
can technically and economically serve
pockets of high demand. Furthermore,
some of the facilities called upon to gen-
erate at their maximum capacity may not
be able to do so because of age, con-
straints on the transmission system, or
air emission limitations.

This year Connecticut and the region
benefited from the addition of the the
Wallingford and Killingly facilities, avail-
able for commercial operation during the
first half 2002, with a total power output
of 1,042 MW. With all planned supply
resources in place, Connecticut will have
a sufficient margin to meet summer peak
demand. However, this scenario is spec-
ulative and subject to a number of vari-
ables, conditions, and expectations that
are subject to change.

Public Act 02-64 instituted sulfur diox-

ide emission limits on older oilfired elec-

tric generation by year-end of 2004.
While this may suggest a scenario that
may reduce or eliminate the potential of
over 2,700 MW of generation located in
Milford, New Haven, Norwalk,
Bridgeport, Montville, and Middletown,
the act also allows the Connecticut
Department of Environmental Protection
to waive such emissions limits when low
sulfur fuel is not avail-
able and/or the
restriction threatens
the reliability of the

New York and New England. Indeed, ISO-
New England predicts a substantial loss of
reliability to southwest Connecticut if these
units are prematurely retired before
replacement by new additional generation,
new transmission capability, or both.
Ultimately, the state will be reliant on gen-
eration from the New England Power Pool
(NEPOOL), the success of CL&M pro-
grams, and the continued operation of
committed resources particularly during
periods of energy supply failure and high
peak demand.

Existing Generation
Facilities

As depicted in Figure 4, approximately
1,183 MW or 16 percent of the state’s elec-
tric generation capacity is oil-fired and will
be 40 years old or older by 2011. Until
recently there has been little investment in
new facilities since the mid-1970s, a period
of high fuel costs and uncertain supply.
Because the industry rates the service life
of these units to be 40 years it may soon
place some of these units may soon be
placed into retirement.

There are eight cogeneration facilities

electricity supply as 3000
administered by [SO-
New England.

Conversely, this loss
may be alleviated by
2,642 MW of new gas-
fired generation
expected to be all on-
line by 2004. 1500 [
Furthermore, the loss
of generation in

2500 [

2000 [

Bridgeport and 1000
Norwalk will exacer-
bate transmission 500

capabilities in south-

west Connecticut and

could overload grid 0
connections between

Available by 2005

Year built: 1990-1999

Year built: 1980-1989

totaling approximately 319 MW of capacity
with units ranging in size from 0.01 MW to
181 MW. Cogeneration facilities use oil,
natural gas, landfill methane, wood, or coal
to simultaneously produce diversified elec-
tricity and thermal energy. Waste fuels,
including refuse, waste tires, and methane
from landfills are currently used to power
generators in the state.

These waste-fueled facilities are diversi-
fied, privately operated, and contribute 191
MW, representing approximately three per-
cent of the state’s capacity for electric gen-
eration.

Reliability has become a key issue to
facility operation due to the age of many
Connecticut generating plants.
Consequently, facility operators, the ISO,
and state regulators must continue to
assess, test, and confirm individual facility
availability. Such continuous measures
include confirmation of unit ratings,
repairs, and operational schedules.

As depicted in Figure 5, the state’s fuel
mix for electric generation will largely
change from oil-fired units to natural gas-
fired units during the next ten years. This
fuel mix scenario is consistent with the
Department of Energy’s projected fuel con-
sumption for electric generation as depict-
ed in Figure 6. However, without

Figure 4: Distribution of Connecticut’s Electric Generators by Fuel and Age.

- oillgas
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D renewable
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Figure 5: Connecticut Electric Fuel Mix
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Figure 6: Fuel Consumption for Electric Generation within ISO-New England 1996-2020
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increased diversity of supply resources, the
state faces an inherent risk of reduced relia-
bility.

Connecticut currently has two opera-
tional nuclear electric generating units con-
tributing a total of 2,017 MW (summer rat-
ing), approximately 28 percent of the state’s
capacity. Nuclear capacity, which formerly

Connecticut Siting Council Report 2002 — Resource Forecast

2011

refuseftire
oillgas 3%
11%

gas/oil
47%

Coal

Natural Gas

Renewable Energy
Electricity Imports

Nuclear

carbon dioxide, nuclear power
essentially represents a zero-
air-emission generation
source. In the event
Connecticut were to perma-
nently lose the contribution of
- its nuclear facilities now oper-
29% ating in Connecticut, the oper-
ators would 1) no longer have
a surplus of sulfur dioxide
allowances granted under the
1990 Clean Air Act
Amendments (CAAA), and 2)
face the possible loss of future
emission allowances under
the CAAA. Nonetheless, there
remain issues of scheduled
and unscheduled outages;
nuclear waste storage, trans-
port and disposal; public safe-
ty; security; and facility costs.

Connecticut currently has
two coal-fired electric generat-
ing facilities contributing 551
MW, approximately eight per-
cent of the state’s current
capacity. Coal reserves in the
United States are expected to
last over 240 years based on
1998 consumption levels.
Despite this apparent benefit
of supply and transport via an

existing rail infrastructure, coal

accounted for 45 percent of the state’s
operating capacity, has been reduced by
the retirement of the Connecticut Yankee
and Millstone Unit 1 facilities in December
1996, and July 1998, respectively

Although no additional nuclear power

capacity is currently planned as a new sup-

ply option, nuclear power offers unique
benefits and constraints that is being
reconsidered in the draft national energy
policy. By releasing no production-con-
nected sulfur oxides, nitrogen oxides, or

is not actively being consid-
ered as a supply-side fuel

option due largely to the relative high
expense of facility installation and the
concern for control of air emissions,
including possible future carbon dioxide
regulations. However, with draft national
energy policy encouraging development
of clean-coal technology, and with the
United States possessing approximately
24 percent of world’s current estimated
total recoverable coal, it may be a fuel
that will be more seriously considered as
a supply option.



Connecticut currently has 29 oilfired
electric generating facilities, some of
which can also burn natural gas, con-
tributing a total of 2,600 MW — approxi-
mately 35 percent of the state’s current
capacity. New generation fueled solely
by oil has been largely ruled out for future
new supply due in part to the volatility of
the crude oil market. The United States
holds an estimated two- percent of the
world’s known oil reserves excluding
reserves in oil shale; a supply expected
to last 70 years based on 1998 consump-
tion levels. Approximately 60 percent of
the United States’ oil is imported, making
it potentially vulnerable to market manip-
ulation by exporting nations. Although
the current price of oil is relatively low
compared to other fuel types,
Connecticut utilities have sought to diver-
sify their fuel mix away from reliance on
crude oil. Nevertheless, plans for fuel
diversification must always include an
assessment of fuel availability, cost, and
environmental effects that result if gener-
ating facilities are required to use sec-
ondary fuels.

Table 2: Cost and Lead Times for New Electric Generation Technologies

Technology Size (MW)
Conventional Pulverized Coal 400
Gas/Oil Combined Cycle 250

Gas/QOil Combustion Turbine 160

Fuel Cells 10
Wind 50
Biomass 100

Leadtime (Yrs.) Cost* (1999 $/kW)
4 1,092
3 445
2 331
3 2,041
3 983
4 1,723

* Cost includes contingencies, but excludes interest charges

Natural Gas Generation

Connecticut currently has 11 natural gas-
fired electric generating units, some of
which can burn oil, contributing a total of
1,705 MW — approximately 24 percent of
the state’s current capacity. For the fore-
seeable future, natural gas is expected to be
the fuel of choice for electric generation
because of sulfur dioxide standards and
other limitations set by the CAAA.

Natural gas electric generating facilities
are preferred primarily
because of the available
high efficiency technolo-
gy, cleaner emissions,
and the relatively low
capital cost per kWh
produced (see Table 2).
Current United States
reserves are anticipated
to last 71 years at 1998
consumption levels. In
addition, reserves from
Canada have increased
supply in New England
by more than 50 percent
through new pipelines
from both western and
eastern Canadian

A cogeneration facility in
a city setting.

provinces. Although impacts on air quality
are substantially less than coal or oil-fired
facilities, it is less clear if natural gas genet-
ation will be able to economically meet
future nitrogen oxide and carbon dioxide
emission limits and how competition will
affect the supply of natural gas to electric
generating facilities.

As depicted in Table 3, the natural gas
supply for new generation in New England,
based on current and proposed natural gas
supply capacity, the annual average daily
consumption (1999), and the average con-
sumption per MW of generation for new
combined cycle natural gas-fired facilities,
could provide approximately 11,896 MW of
power. This would be consistent with [SO-
NE’s “Steady-State Analysis of New
England’s Interstate Pipeline Delivery
Capability, 2001-2005” Phase II report iden-
tifying development of 10,766 to 12,542 MW
of gas-fired electric generation in New
England.

Notwithstanding new supplies expected
from the Sable Island Basin and new
pipeline capacity, the use of natural gas for
base load facilities, combined with other
heating and transportation uses, might
result in over-dependence and lack of fuel
diversity which may curtail the plans for
nearly one-half of the generation being
considered for development in New
England. Consequently, there is a need to
balance future fuel supply and transmis-

Resource Forecast — Connecticut Siting Council Report 2002



Table 3: Natural Gas Capacity and Consumption Rates for New England (million cubic

feet per day)

Existing Capacity

Existing Consumption

Total Capacity

Since 1986,
Connecticut utilities

Year 2000 Year 1999 3,604,009
Algonquin 1,494,763 Connecticut 359,296 Total Consumption
Tennessee 1,186,346 Maine 16,586 1,605,559

Iroquois 206,900 Massachusetts 922,09

Vermont Gas 49,000 New Hampshire 55,644 Available Capacity
Granite State 37,000 Rhode Island 229,953 1,998,450
Portland Natural Gas 230,00 Vermont 21,984

Maritimes & Northeast 400,00

Total Capacity 3,604,009

sion capacity with proposed generation.
Consistent with recommendations by
ISO-New England’s Steady-State
Analysis of New England’s Interstate
Pipeline Delivery Capability 2001-2005,
January 2001 and February 2002, the
Council supports a process to:

* certify the character and quality of gas
transportation infrastructure;

* improve back-up fuel capability;

* promulgate standards for coordination
of scheduling for delivery of natural gas
to users;

* conduct a regional natural gas flow
simulation to dynamically identify avail-
ability and supply constraints; and

e support regulatory streamlining for
new pipelines.

Hydroelectric Power
Generation

Connecticut hydroelectric generation
consists of 30 facilities contributing 149
MW, approximately two percent of the
state’s current capacity. Hydro-power,
long considered to be an environmental-
ly acceptable source of power, has
recently come under increased scrutiny
by both recreational and environmental
advocacy groups whose concerns
include the effects of dams on river flow,

Connecticut Siting Council Report 2002 — Resource Forecast

Average Consumption
per MW of Generation

have held contracts for
479 MWs from a total
of 1,500 MWs of import
capability from the
Hydro-Quebec Phase |
and Phase II projects.
These contracts and
others in New England
expired on August 31,

168 :
2001, making the 1,500
Existing Consumption 1,605,559 Potential MW MWs available for sale
Generation in NE to wholesale and retail
11,896 electric suppliers.

water quality, fish populations, and wildlife
habitats. The Falls Village, Bulls Bridge,
Shepaug, Stevenson, and Rocky River
hydro-units, totaling 115 MW of capacity, are
undergoing relicensing review with the
Federal Energy Regulatory Commission.
Consequently, while hydropower may be
considered a clean and renewable energy
source, renewal of existing licenses or
development of any additional large units in
Connecticut would likely be limited by these
constraints, relative cost, and lack of sites.

Privately Owned Generation

There are approximately 127 MW of elec-
tricity generated by 73 privately owned enti-
ties in Connecticut. This portion of genera-
tion is not credited to the state’s capability
to meet demand; or in other words, ISO-NE
does not control dispatch of these entities.
However, these units serve to reduce load
on the grid particularly during peak
demand. These generation units range
between 1 kW to 25 MW in size and are
fueled primarily by natural gas with several
others using oil, hydro, methane, solar and

wind. The installation of additional privately-

owned generation is expected, but only at
competitive rates or by an entity that views
self-generation as a benefit.

Although the Hydro-
Quebec interconnection tie is not count-
ed toward Connecticut generation capa-
bility, it is expected to assist in meeting
New England’s energy needs on a com-
petitive basis.

Commercial technologies such as reci-
procating engines and small combustion
turbines are used in a variety of applica-
tions for energy, cogeneration, and emer-
gency power. Emerging technologies that
appear close to being economically viable
for use to generate electricity are micro-
turbines, fuel cells, wind turbines, and
photovoltaics (see Table 4).

There are three main types of fuel cells
being developed for commercial electric
generation: phosphoric acid, molten car-
bonate, and solid oxide. The current
prices per kWh of these units limit their
appeal for base load applications.
However, fuel cells can be considered
viable supply resources in distributed and
cogeneration applications.

Wind turbines would need to be placed
in windy areas such as on hilltops or the
shores of Long Island Sound.
Consequently, the siting of these facilities
could potentially compromise the preser-
vation of scenic resources in Connecticut.



Solar power generation facilities can take
advantage of the large area of industrial
and commercial rooftops and south-fac-
ing facades to achieve significant output
based on current technology; however,
their price has currently confined them to
certain high value niche markets.
Distributed generation applications can
be designed to meet a wide variety of ser-
vice requirements and fulfill the needs of
many customers. Such applications pro-
vided by distributed generation are com-
bined heat and power, standby power,
peak-shaving, grid support, and stand
alone generation. Distributed generation
has faced obstacles that include lack of

vided an opportunity to choose their elec-
tric generation supplier. This law is also
intended to open electric generation to
competition from other generation suppli-
ers to decrease the price of electricity, fos-
ter technological innovation, and improve
environmental quality through new facili-
ties with lower emission profiles.

The Department of Public Utility Control
has initiated the process to unbundle gen-
eration from other components of the elec-
tric utilities; establish non-bypassable ser-
vice charges to fund energy conservation
programs and fund investments in renew-
able technologies; and establish a systems
benefit charge to fund education programs,

Table 4: Distributed Generation Technologies

Technology Size
Combustion Turbine 1MW - 30 MW
Reciprocating Engine 30 kW - 10 MW
Microturbine 30 kW - 400 kW
Fuel Cell 50 kW - 1 MW
Photovoltaics 1 kW +
Wind 1 kW -20 kW

* Does not include combined Heat and Power

technology maturation, cost associated
with an economy of scale, and regulatory
barriers. Regulatory barriers include
interconnection requirements, permitting
and siting, and compliance with building
and electrical codes. Market forces, tech-
nological advances, and industry restruc-
turing will continue to remove obstacles
for the strategic development of distrib-
uted generation and integration of supply
resources within load pockets. In addi-
tion, distributed generation has the
advantage over large centralized systems
of being secure at customer’s sites and
less reliant on transmission infrastructure.

Electric Restructuring

Pursuant to Public Act 98-28,
Connecticut electric consumers are pro-

Efficiency* Turnkey Cost* ($/kW)
21-40% 650-900
30-43% 500-900
25-30% 600-1,100
35-54% 1,900-3,500
10-20% 5,000-10,000
12-38% 1,000-2,500

public policy programs, and provide assis-
tance to utility workers and municipalities
that are impacted by restructuring. While
many of the market-based provisions of
this Act have already been executed
including the divestiture of nuclear and
non-nuclear generation and customer
choice of electric generation suppliers,
continued oversight of electric supply mar-
kets will continue to ensure efficient man-
agement.

Most customers are still being served
through the standard offer service of CL&P
and UL Relatively few have chosen an
alternate electric generation supplier.
Market conditions, customer awareness,
and availability of viable alternatives are
factors which may affect consumer deci-
sions to choose an electric generation sup-
plier other than the standard offer. The

standard offer rate is in place as a transition
to competition and will expire December 31,
2003. The market will be tested after the
expiration of this rate, and the cost of ser-
vice could change dramatically depending
on the availability of competitive supply and
demand for energy.

Facility Siting

As a consequence of restructuring legisla-
tion, the Council’s jurisdiction and statutory
decision criteria have been modified to pro-
vide uniform treatment between utilities and
private power producers so that a full range
of environmental and economic effects can
be appropriately considered for new gener-
ation facilities. Such new generation facili-
ties are expected to be developed in
Connecticut at a rapid pace over the next
few years.

To date the Council has approved the fol-
lowing natural gas-fired electric generating
facilities:

* 520-MW Bridgeport Energy LLC project in
Bridgeport became operational in May 1999,
* 544-MW PDC-El Paso LLC project in
Milford is expected to begin operation,

* 544-MW NRG Northeast Generating LLC
project in Meriden started construction and
completion is undetermined,

* 792-MW Lake Road Generating Company,
L.P. project in Killingly became operational
June 2002,

* 512-MW Towantic Energy LLC project in
Oxford, is in litigation and progress is
uncertain, and

¢ 250 MW Wallingford, PPL project in
Wallingford became operational March
2002.

3,162 MW total of approved generation

The Bridgeport Energy project has been
operational since 1999. Other approved
projects in Killingly and Wallingford became
operational during the first half of 2002, and
a facility in Milford should become opera-
tional soon. The facility in Meriden, former-
ly known as PDC-El Paso, has been
acquired by NRG and its construction
schedule is unclear. The Towantic Energy
facility in Oxford is not expected to be oper-
ational before 2004.

Resource Forecast — Connecticut Siting Council Report 2002



The Council is reviewing a 550 MW gas-
fueled electric generating facility to be
located in Middletown. Other projects list-
ed on the ISO-NE interconnection study
status for possible development include
South Norwalk (100 MW), New Britain
(500 MW), Bridgeport Harbor (520 MW),
New Haven Harbor (520 MW), and
Middletown Station (500 MW). While
plans for 2,710 MW of capacity from these
facilities are speculative and subject to
change, it is likely that at least some of

these plants will be
developed.

The develop-
ment of new facili-
ties in the last three
years has added
approximately
4,000 MW of capac-
ity to the New
England electric
grid. As seen in
Figure 7, facilities
have been devel-
oped in Maine,
Massachusetts,
Rhode Island, and Connecticut. Most
plants were constructed near intersections
of electric and natural gas transmission
infrastructure, many on green field sites
and away from load centers. However, pol-
icy makers envisioned a more streamlined
development by the repowering of existing
facilities that already have electric and/or
gas infrastructure in place and are located
near load centers. Consequently, the siting
of future generation and transmission facil-
ities is best considered together, and on a

Figure 7: New electric generation in New England.

as Power Plants Added to Grid

Since 1999

Approx. 4,000
MWs of new
generation
have been
added

Rumford
Power,
266 MWs

Millennium,
Charlton,
331 MWs

Berkshire
Power, Agawam,
276 MWs
MA

Wallingford
Power,
250 MWs CT R
Bridgeport,
465 MWs Lake Road,

840 MWs
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Androscoggin
Energy, Jay,
38 MWs

Blackstone,

w

Maine
Independence
Veazie, 470 MWs

ME

Bucksport
Energy,
180 MWs
Westbrook
Power,
520 MWs

570 MWs

Dighton,
144 MWs

Tiverton,
256 MWs

Source: New England Gas Association

regional basis, to enable efficient electric
dispatch and fuel supply.

TRANSMISSION
SYSTEM

Connecticut’s high voltage electric trans-
mission system consists of approximately
1,300 circuit miles of 115-kV, 398 circuit
miles of 345kV, 5.8 circuit miles of 138-kV
and 104 circuit miles of 69-kV lines. While
much of the state’s electric transmission
infrastructure is already developed, the
electric utilities maintain the system and
expand it where needed to serve load cen-
ters and new generation. As shown in
Appendix C, many of the transmission line
projects being planned consist of the
rebuilding or reconductoring of existing
lines to increase each line’s capacity to
meet load growth and/or generation dis-
patch conditions. In addition, CL&P pro-
poses two new 345-kV transmission pro-
jects that would enhance system reliability,
decrease congestion, and increase import
capabilities. These projects are between
Bethel and Norwalk and Middletown and
Norwalk. CL&P proposes that these pro-
jects would benefit the state with connec-
tion to other regional systems and provide
access to a greater supply of bulk power.
The Bethel-Norwalk line is presently under
review by the Council in Docket No. 217.

The Council also approved a Northeast
Utilities application (Docket No. 224) to
replace an existing 138kV submarine lines
between Norwalk and Northport, New
York, and a Cross Sound Cable application
(Docket No. 221) a merchant direct current
submarine line between New Haven and
Brookhaven, New York. The utilities con-
tinue to monitor electricity usage for trans-
mission and substation upgrading to
improve system reliability, promote effi-
ciency, and reduce energy losses.

While the generation and transmission
infrastructure were under high demand
during the hot and dry summer of 1999,
most outages were attributed to failure of
distribution feeders leaving high voltage



substations, and distribution transform-
ers near end use customers. The
state’s utilities state that the failures
were due to aged equipment and have
replaced such equipment. Accordingly,
Department of Public Utility Control
Docket No. 99-08-01, DPUC Investigation
into Electric Capacity and Distribution
noted that the southwestern corner of
the state appeared to require some
transmission and distribution reinforce-
ments. The distribution companies have
pursued numerous modifications to the
existing 115 kV transmission system
serving that area as load continued to
grow. These modifications have includ-
ed routine breaker upratings, line
rebuilds and installations of capacitor
banks. The DPUC investigated possible
shortages of electricity in southwest
Connecticut during summer periods of
peak demand for 2002 and beyond
(Docket No. 02-04-12). The following is
an excerpt from that decision:
“However, during 1999 it was not
readily apparent that system reliability
in SWCT was in jeopardy. Since that
time, several significant events that
threatened system reliability have
occurred, including the following:
* On June 11, 2000, a significant chal-
lenge to system reliability in SWCT
occurred. On Sunday, typically a low
load day, the system experienced a dou-
ble circuit fault, and voltage in the area
dipped to approximately 30% of nomi-
nal. Voltage remained low for approxi-
mately eight seconds, which is an

-----------

extremely long time in AC electri-
cal circuitry. As a consequence,
CL&P’s Cedar Heights substation
was de-energized, which serves
approximately 50,000 customers
in Stamford.

* On August 9, 2001, a heat wave
resulted in extraordinarily high
electric demand in SWCT. All
generating units in the area were
available, and no unexpected fail-
ures occurred. However, the sys-
tem was stretched to its limits and
an unexpected outage of a gener-
ation unit or transmission line would likely
have resulted in difficulties maintaining
electric service in the area.

* On August 31, 2001, with relatively light
demand in the region (approximately 80%
of peak), Bridgeport Energy Station tripped
off-line. This resulted in power transfers
into SWCT increasing to the point where
there was insufficient capacity to cover the
loss of an additional generator. In addition
to the SWCT capacity situation, two 115kV
lines that supply the Norwalk-Stamford
area failed. ISO-NE declared an emer-
gency and supported the system in part
over the Long Island - Norwalk Harbor
cable.”

“The above incidents demonstrate that
although the SWCT region has not yet
experienced widespread blackouts, the
area has come precipitously close to such
blackouts on at least these three occasions.

“It should also be noted that unplanned
transmission line outages and generating
unit outages are regular occurrences in the
electric system. However, transmission
constraints and load growth in the area
exacerbate the effects of outages in the sys-
tem. This is the case since the system is
often being operated near its limits.
Therefore, as outages occur, the effects of
the outages on the system become more
severe. The outages noted above are not
unusual and similar events have occurred
in the past. However, the consequences
are becoming more severe, and ISO-NE
and the utilities have had to take more dras-
tic measures to avoid widespread black-
outs. Since unplanned outages are

Transmission System —

unavoidable, it should be expected that the
consequences of such events on the system
would become more severe as time goes on,
unless measures are taken that either
decrease load or increase transmission
capabilities.”

As depicted in Appendix B, load centers,
identified by population density, are located
primarily in and around urban areas and in
the southwestern portion of Connecticut.
Generally, it is prudent to locate generation
assets near the load centers because of effi-
ciency in transmission. The locations for
new transmission lines and bulk supply sub-
stations will be determined based on load
centers and new generation in conjunction
with ISO-New England.

ISO-New England systematically assesses
load requirements, establishes reserve mar-
gins across the power pool, and dispatches
energy as necessary. In addition, I[SO-New
England assesses each new electric genera-
tion facility requesting connection to the
electric grid for transmission system reliabili-
ty. Also, ISO-New England continues to mon-
itor transmission interfaces that deliver
power to Connecticut. The state is currently
only able to import 2,300 MW relevant to in-
state resources without compromising grid
voltage and system operating stability.

The regional importance of these inter-
connections is important. While
Connecticut undertakes this review as a
measure of responsibility and to reduce
potential regional disparity, the electric trans-
mission system must be considered a
regional facility capable of inter- and intra-
region export and import of power.
Consequently, Connecticut must continually
examine its position in a regional context to
import and export capacity. Such examina-
tion will likely favor the construction of
regional facilities that strengthen the system
grid for overall increased reliability. Some
regional interconnections may not be popu-
lar to local land use authorities or local resi-
dents, however, state siting should maintain
a regional perspective for maximum integra-
tion and efficient dispatch to reduce the cost
of uplift to load pockets. Regional intercon-
nections are being considered with possible
federal preemption through the Federal

Connecticut Siting Council Report 2002



Table 5: Planned Bulk Substations in Connecticut

Planned Substation

Installation of new Trumbull Junction, Trumbull (Ul)

Installation of new substation in north or western Fairfield (Ul)
Installation of new Beseck Junction 345 kV Switching Station
Installation of new East Devon S/S 345 kV

Installation of new 345 kV S/S at Pequonnock S/S, Bridgeport

Energy Regulatory Commission and over-
sight by a Regional Transmission
Organization (RTO). However, until these
entities exist or obtain jurisdiction to coor-
dinate regional facilities, Connecticut and
other states will need to consider regional
interests.

As shown in Table 5, as many as five
new bulk power substations or switching
stations to reduce high-voltage transmis-
sion to lower voltage may be needed in

Connecticut Siting Council Report 2002 — Resource Planning

Date of Completion

2004
2006 or later
2006
2006
2006

high load areas within the state over the next
four years.

Because the development of both new
transmission and substation facilities might be
considered undesirable by local communi-
ties, utilities must carefully assess supply loca-
tions, load center demands, and the need for
new or upgraded facilities far in advance of
actual construction. While the importance of
regional interconnections must be under-
stood, on-site generation and targeted conser-
vation and load manage-
ment programs must be
continually evaluated as part
of new transmission system
planning alternatives.

Transmission lines and
electric substations have
received increased scrutiny
by groups concerned about
the possible effects of elec-
tric and magnetic fields
(EMF). In 1999, an interna-
tional panel of experts
issued a final report titled
Research on Power-
Frequency Fields
Completed Under the
Energy Policy Act of 1992,
National Academy Press,
1999, Washington, D.C.
U.S.A. The report stated
that the results of their inves-
tigation “do not support the
contention that the use of
electricity poses a major
unrecognized public-health
danger.” Nonetheless, EMF
remains a concern to many
communities, and siting

decisions should consider possible links
between exposure and health.

RESOURCE
PLANNING

The Council fully endorses and partic-
ipates in the assessment of resources,
modeling, and planning initiatives to
maintain electric reliability. These
processes include programs for conser-
vation and load management, resource
supply, and transmission planning. The
complexity and necessary integration of
these programs has substantially
increased as increased demand has
stressed existing resources. In addition,
consumer costs, congestion manage-
ment, targeted demand-side programs,
regional transfers, and the difficulty in
facility siting has presented issues that
have made decision-making difficult and
not without consequences.

For example, modeling undertaken
pursuant to the [SO-New England
Regional Transmission Expansion Plan
(RTEPO1) has identified:

* gross noncompliance with the “loss of
load expectation criteria” with the retire-
ment of 14 “high environmental impact”
generation facilities, potentially subject
to new air emission regulations;

* insufficient transmission that will
begin to “lock-in” generation capacity in
southeast Massachusetts and Rhode
Island;

* transmission line congestion in New
England is predicted to cost between
$200 and $600 million per year to run
“out of economic merit” (uplift) genera-
tion facilities to meet demand;

* inadequate transmission in southwest
Connecticut to maintain voltage and
energy supply during unplanned outage
of certain transmission and/or genera-
tion facilities; and

* regional transmission constraints to
transfer energy from New York, Canada,
and other regions.

As shown in Appendix B, the Council



continues to assess existing electric trans-
mission, fuel supply, generation, and
demand-side resources as well as plan-
ning options to maintain and improve reli-
ability. Many design studies have been ini-
tiated to correct some of these problems
with transmission enhancement.
However, multiple scenarios of demand-
side planning, new natural gas pipeline sit-
ing, new generation siting, and dispatch of
existing generation facilities must be con-
sidered before final decisions are made
by state regulators and the ISO. In
Connecticut, enhancement plans for
northwest Connecticut, the Norwalk-
Stamford area, and southwest Connecticut
are expected to be completed by year end
2002. These and other subregional plans
are expected to complement other
enhancements throughout the New
England electric power system consistent
with reliability criteria established by
NEPOOL, the Northeast Power
Coordinating Council, and the North
American Electric Reliability Council. The
assessment of these enhancement plans
and recommended strategies will be diffi-
cult and time consuming, but will allow
the public participation and community
involvement necessary for the efficient
deployment of facilities.

In view of recent electric and gas trans-
mission industry activity in proposing and
constructing infrastructure in the State, the
legislature passed An Act Concerning the
Protection of Long Island Sound relating
to electric power line, gas pipeline, and
telecommunications crossings (Public Act
No. 02-95). Consistent with Governor
Rowland’s Executive Order No. 26, a task
force was created to assess economic
considerations and environmental prefer-
ences and the appropriateness of
installing the transmission lines under-
ground or overhead; feasibility of meeting
all or part of the region’s electric power
needs through distributive generation; and
electric reliability, operational and safety
concerns of the region’s transmission sys-
tem, and the technical and economic fea-
sibility of addressing those concerns with
available electric transmission system
equipment. The Institute of Sustainable

---------------

Energy at Eastern Connecticut State
University has been selected to lead the
task force in preparing the assessment and
providing a report of its findings to the leg-
islature.

GONGLUSION

These forecasts have modeled
Connecticut’s electric energy future for the
next 10 years and show improved supply
to meet demand. Nonetheless, these fore-
casts are models that are based on
assumptions that are subject to change
over time.

The change in the state’s fuel mix for
electric generation, over-reliance on natur-
al gas as a fuel, transmission constraints,
and the separation of electric generation
from transmission and distribution raise
new concerns for the reliability of
Connecticut’s electric capacity. This analy-
sis and these models should not be used
as a tool to simply predict the future, but to
increase learning curves, reduce risk, and
to identify effective strategies to obtain
desirable goals.

Issues that warrant attention include:

* targeted subregion strategies in load
pockets to address transmission con-
straints, load growth, and generation
resources;

* emergency contingency planning to
manage electric supply and demand;

* regional siting to improve system effi-
ciency and reduce uplift costs;

* long-term system reliability;

* facility management for reliable opera-
tion;

¢ scheduled maintenance for predictable
operations;

* responding to a changing economy that
has proven difficult to predict;

* long-term management of volatile fuel
supplies;

* efficient load management and conser-
vation investments; and

* maintaining regional transmission sys-
tems to accommodate high demand dur-
ing adverse weather conditions.

Refinement of policy may also be war-

ranted in the following areas as
Connecticut’s role is better defined by mar-
ket conditions:

* fuel - encouragement of fuel diversity
with sustainable alternative fuel facilities;

* fuel storage - incentives for back-up fuel
storage;

* interconnection - encouragement of dis-
tributed energy at load centers;

* planning - continued forecast modeling
for electric supply, demand, and transmis-
sion;

* regulation - streamlined siting for region-
al generation, electric transmission, and
gas pipelines;

¢ education - continued education on all
elements of electric restructuring, supply
options, and market-based decisions; and
* conservation - refined policies to pro-
vide economic alternatives to reduce ener-
gy consumption.

In addition, market mechanisms need to
be assessed and applied to planning strate-
gies to determine if there are sufficient
incentives to ensure an adequate supply of
generation and demand-side resources to

provide reliable service.

Conclusion — Connecticut Siting Council Report 2002
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APPENDIX D
Public Act No. 01-144
AN ACT CONCERNING ELECTRIC FORECAST OF LOADS AND RESOURCES.
Be it enacted by the Senate and House of Representatives in General Assembly convened:
Subsection (a) of section 16-50r of the general statutes is repealed and the following is substituted in lieu thereof:

(a) Every person engaged in electric transmission services, as defined in section 16-1, electric generation services, as
defined in said section, or electric distribution services, as defined in said section generating electric power in the state

[, except a private power producer, as defined in section 16-243b] utilizing a generating facility with a capacity greater than
one megawatt, shall, annually, on or before March first, file a report on a forecast of loads and resources which may con-
sist of an update of the previous year’s report with the council for its review. [containing a twenty-year forecast of loads
and resources. The report shall describe the facilities that, in the judgment of such utility, will be required to supply system
demands during the forecast period.] The report shall cover the [twenty-year] ten-year forecast period beginning with the
year of the report. Upon request, the report shall be made available to the public. The report shall include, as applicable:
(1) A tabulation of estimated peak loads, resources and margins for each year; (2) data on energy use and peak loads for
the five preceding calendar years; (3) a list of existing generating facilities in service; (4) a list of scheduled generating
facilities for which property has been acquired, for which certificates have been issued and for which certificate applica-
tions have been filed; (5) a list of planned generating units at plant locations for which property has been acquired, or at
plant locations not yet acquired, that will be needed to provide estimated additional electrical requirements, and the loca-
tion of such facilities; (6) a list of planned transmission lines on which proposed route reviews are being undertaken or
for which certificate applications have already been filed; (7) a description of the steps taken to upgrade existing facilities
and to eliminate overhead transmission and distribution lines in accordance with the regulations and standards described
in section 16-50t; and (8) for each private power producer having a facility generating more than one megawatt and from
whom the person furnishing the report has purchased electricity during the preceding calendar year, a statement includ-
ing the name, location, size and type of generating facility, the fuel consumed by the facility and the by-product of the con-
sumption. Confidential, proprietary or trade secret information provided under this section may be submitted under a
duly granted protective order. The council may adopt regulations, in accordance with the provisions of chapter 54, that
specify the expected filing requirements for persons that transmit electric power in the state, electric distribution compa-
nies, and persons that generate electric power in the state utilizing a generating facility with a capacity of greater than one
megawatt. Until such regulations are adopted, persons that transmit electric power in the state shall file reports pursuant
to this section that include the information requested in subdivisions (6) and (7) of this section; electric distribution com-
panies in the state shall file reports pursuant to this section that include the information requested in subdivisions (1), (2),
(7) and (8) of this section; persons that generate electric power in the state utilizing a generating facility with a capacity
greater than one megawatt shall file reports pursuant to this section that include the information requested in subdivisions
(3), (4), (5) and (8) of this section. The council shall hold a public hearing on such filed forecast reports annually. The
council shall conduct a review in an executive session of any confidential, proprietary or trade secret information submit-
ted under a protective order during such a hearing. At least one session of such hearing shall be held afier six-thirty p.m.
upon reviewing such forecast reports, the council may issue its own report assessing the overall status of loads and
resources in the state. If the council issues such a report, it shall be made available to the public and shall be furnished to
each member of the joint standing committee of the General Assembly having cognizance of matters relating to energy
and technology, any other member of the General Assembly making a written request to the council for the report and
such other state and municipal bodies as the council may designate.

Approved July 6, 2001
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