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LOAD GROWTH

The state’s largest utilities, Connecticut Light and Power Company (CL&P), The
United Illuminating Company (UI), and Connecticut Municipal Electric Energy
Cooperative (CMEEC), predict increased load growth throughout the forecast
period. As depicted in Figure 1, total energy output requirements for the state
e are projected to grow from 31,816 gigawatt-hours (GWh) in 2000, at an annual
Connecticut Siting Council average growth rate of 1.29 percent, to 40,009 GWh in 2020. Both CMEEC and

neon Pranklin Square CL&P project annual average growth rates of 1.3 percent through the forecast
ew Britain, CT 06051 A h . .
period with UI projecting a modest 0.7 percent annual average growth rate. The
. Mortimer A. Gelston, national demand for electricity is expected to grow at 1.8 percent annually for
Chairman twenty years.

S. Derek Phelps,

Executive Director . . . I . .
Phone: (860) 827-2935 Figure 1: Connecticut Electric Utilities’ Projected System Requirements

Fax: (860) 827-2950 - Figure 1

E-mail Address: (Text alternative not included in original report): A stacked bar chart that
siting.council depicts the projected total system requirements for CL&P, UI, and CMEEC from
@po.state.ct.us approximately 32,000 gigawatt hours in 2000 to approximately 40,000
gigawatt hours in 2020.
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Connecticut Office of Policy and Management (OPM) projects a 6 percent

updates by e-mail. increase in population from 2000 to 2015. The per capita consumption of
# Subscribe now or 4 electricity is projected to increase from 9,907 kilowatt-hour (kWh) in 2000 to
update your e-Alerts 10,691 kWh in 2015. Connecticut’s per capita electric consumption continues

to increase due to construction and use of larger homes, an active economy,
and a high quality life style that results in increased use of electro-technologies
such as air conditioners, electric appliances, and computers.

PEAK LOADS

In 2000, the statewide non-coincident summer peak load was 5,900 MW, a
decrease from record setting years in 1997 at 6,019 MW and 1999 at 6,369
MW, as reported by the utilities, due to a cooler summer season. However,
annual summer peak loads are expected to grow in the state at an annual
average growth rate of 1.3 percent over the forecast period as indicated on
Figure 2. If these projections are correct, the total peak load growth would
increase by 1,554 MW from the 2000 peak load to 7,454 MW by the year 2020,
a 26 percent increase. ISO-New England expects regional peak load to grow at
an annual rate of 1.5 percent from 2001 to 2010, also shown on Figure 2.
However, if peak loads grow at a rate of greater than 2 percent, as they did in
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the late 1990s, and OPM'’s projections for the State’s population and per capita
electric consumption are accurate, peak loads would be substantlally higher
than those projected by Connecticut utilities.

Figure 2: Actual and Predicted Peak Load for Connecticut and ISO-New
England

Figure 2

(Text alternative not included in original report): A line chart that depicts the

historic and projected system peak loads for Connecticut and ISO-New England

(summer and winter) from 1990 through 2011. The ISO-New England summer

peak load for 1990, 2000, and 2010 is 19,130 MW, 23,150 MW, and 27,075

MW, respectively. The Connecticut peak load for 1990, 2000, and 2010 is

5,348 MW, 5,900 MW, and 6,715 MW, respectively.

Although the purpose of forecasting is to identify the risk associated with the
supply and demand of electricity, this year’s projections are of concern due to
unpredictable weather that can dramatically change demand, a changing
economy that optimistically will continue to grow, and consumer trends that
may be difficult to predict with any certainty. There is further concern that the
separation of generation from distribution companies could, if not carefully
monitored, isolate the functions of supply and demand, create deeper load
pockets and locked-in generation, constrain the existing transmission system,
and reduce accountability to the public.

CONSERVATION AND LOAD MANAGEMENT

At this time, potential savings from all current and previous CL&P Demand Side
Management (DSM) sources are forecasted to reduce summer peaks by 456
MW and winter peaks by 339 MW. Total DSM initiatives culminating in the year
2006 will reduce summer peak demand by 620 MW. The most successful DSM
programs in 2000, measured in terms of participation and expected energy
savings versus budgeted expenditures, were retail lighting; advanced design for
new residential, commercial, and industrial construction; energy efficient
residential washing machine sales; and custom on-site energy audits for
commercial and industrial customers. The least successful programs were
residential audits, heat pump water heater sales, and express services targeted
to small load commercial and industrial customers for upgrading lighting,
motors, and heating/cooling units. While CL&P expects the resources attributed
to their current DSM programs to plateau from 2006 to 2010, conserved assets
may continue beyond this period with customer participation in new programs
sponsored by Public Act 98-28. Consistent with the provisions of Public Act 98-
28, an assessment of three mills per kWh will be imposed on electricity sold to
each end use customer of an electric distribution company. During the year
2000, CL&P spent $66.6 million on energy efficiency programs for over 300,000
residential and 1,400 commercial/industrial customers who saved about 2,899
GWh and $234 million (lifetime savings). UI's CL&M program expenditures in
2000 was $16.9 million saving approximately 65 GWh which equates to an 11
MW reduction in demand for electricity during peak hours.

RESOURCE FORECAST

SUPPLY RESOURCES
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The state's supply resources are anticipated to be adequate to meet demand
during the forecast period as long as all active generators committed to the
ISO-New England are available for continuing use (see Table 1a and Figure
3a). However, some subregions such as southwest Connecticut, may begin to
experience supply deficiencies and voltage instability problems as soon as 2002
due to insufficient transmission and inadequate resources within the region. In
the event that 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;

e purchase power from every available resource, both in and out of
Connecticut;

e request all private power producers in the State to generate to their
maximum output; »

e arrange to temporarily shift load on high load days to substations and
transmission facilities outside Connecticut to help relieve the capacity
shortage in the State;

e explore additional interruption of service with industrial and commercial

customers; and

maximize use of customer-owned, emergency generators.

Table 1a: Resources status quo vs. Demand (summer).

Table 1a:

(Text alternative not included in original report): A table that depicts
Connecticut’ s balance of supply resources and demand for electricity in 2001,
2004, 2010, 2015, and 2020. Connecticut' s supply resources for electricity,
including transmission import capacity, in 2001, 2004, 2010, 2015, and 2020 is
9,098 MW, 11,740 MW, 11,740 MW, 10,900 MW, and 10,900 MW, respectively.
Connecticut' s demand for electricity in 2001, 2004, 2010, 2015, and 2020 is
6,255 MW, 6,469 MW, 6,715 MW, 6,987 MW, and 7,454 MW, respectively.

Figure 3a: Resources status quo vs. Demand (summer).

Figure 3a:

(Text alternative not included in original report): A line chart that depicts
Connecticut' s balance of supply resources and demand for electricity in 2001,
2004, 2010, 2015, and 2020. Connecticut' s supply resources for electricity,
including transmission import capacity, in 2001, 2004, 2010, 2015, and 2020 is
9,098 Mw, 11,740 MW, 11,740 MW, 10,900 MW, and 10,900 MW, respectively.
Connecticut' s demand for electricity in 2001, 2004, 2010, 2015, and 2020 is
6,255 MW, 6,469 MW, 6,715 MW, 6,987 MW, and 7,454 MW, respectively.

While this plan has proved to be adequate in the past, it is becoming
increasingly important for resources to be strategically located on the grid in
order to ensure that electric supply can technically and economically serve
pockets of high demand. Furthermore, some of the facilities called upon to
generate at their maximum capacity may not be able to do so because of age,
constraints on the transmission system, or air emission limitations.

Connecticut and the region benefited from the addition of the Bridgeport Energy
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facility, completed July 1999, with a total power output of 520 MW. With all
planned supply resources in place, Connecticut will have a margin of 2,843 MW
to meet 2001 summer peak demand. However, this scenario is speculative and
subject to a number of variables, conditions, and expectations that can quickly
change.

Recent legislative action to institute emission limits on older oil-fired electric
generation by year end of 2004 suggests 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 (see Table 1b and
Figure 3b). While this loss may be alleviated by 2,642 MW of new gas-fired
generation expected to be all on-line by 2004, the loss of generation in
Bridgeport and Norwalk will exacerbate transmission capabilities in southwest
Connecticut and could overload grid connections between 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.

Table 1b: Resources less retirement vs. Demand (summer).

Table 1b:

(Text alternative not included in original report): A table that depicts
Connecticut' s balance of supply resources and demand for electricity in 2001,
2004, 2010, 2015, and 2020 with the retirement of 2,722 MW in 2004.
Connecticut' s supply resources for electricity, including transmission import
capacity, in 2001, 2004, 2010, 2015, and 2020 is 9,098 MW, 9,018 MW, 9,018
MW, 8,178 MW, and 8,178 MW, respectively. Connecticut' s demand for
electricity in 2001, 2004, 2010, 2015, and 2020 is 6,255 MW, 6,469 MW, 6,715
MW, 6,987 MW, and 7,454 MW, respectively.

Figure 3b: Resources less retirement vs. Demand (summer).

Figure 3b:
(Text alternative not included in original report): A line chart that depicts

Connecticut’ s balance of supply resources and demand for electricity in 2001,
2004, 2010, 2015, and 2020 with the retirement of 2,722 MW in 2004.
Connecticut’ s supply resources for electricity, including transmission import
capacity, in 2001, 2004, 2010, 2015, and 2020 is 9,098 MW, 9,018 MW, 9,018
MW, 8,178 MW, and 8,178 MW, respectively. Connecticut' s demand for
electricity in 2001, 2004, 2010, 2015, and 2020 is 6,255 MW, 6,469 MW, 6,715
MW, 6,987 MW, and 7,454 MW, respectively.

Ultimately, the State will be reliant on generation from the New England Power
Pool (NEPOOL), the success of CL&M programs, and the continued operation of
committed resources to meet this summer’s peak load. With retirement of
older generating facilities, but without increased conservation and/or capacity,
by 2010 there will be a need for regional import to avoid local curtailment of
electricity during periods of energy supply failure and high peak demand.

EXISTING GENERATION FACILITIES
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As depicted in Figure 4, approximately 3,614 MW or 57 percent of the states
electric capacity is 20 years old or older. Such older facilities consist of oil fired,
nuclear (specifically Millstone 2), and hydroelectric units. Until recently, there
has been little investment in new facilities since the mid-1970s, a period of high
fuel costs and uncertain supply. A service life of 40 years would result in the
retirement of most of these facilities by 2020, with the possible exception of
hydroelectric facilities.

There are 109 small power production facilities operating in the State with a
total capacity of 1,070 MW, representing 17 percent of the state’s current
capacity. Of these, eight are cogeneration facilities 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 electricity and thermal energy. Waste fuels,
including refuse, waste tires and methane from landfills, are currently used to
power generators in the state.-

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

Figure 4:
(Text alternative not included in original report): A stacked column chart that

depicts the distribution of Connecticut's electric generators by fuel and age.
Approximately 2,642 MW of gas-fired generation capacity would be available by
2005; 669 MW of generation capacity was built between 1990 and 1999; 1,921
MW of generation capacity was built between 1980 and 1989; 2,292 MW of
generation capacity was built between 1970 and 1979; and 1,322 MW of
generation capacity was built prior to 1969.

These waste-fueled facilities are diversified, privately operated, and contribute
191 MW, representing approximately three percent of the State’s capacity for
electric generation. Also, an additional 137 MW is generated by private entities
for on-site use. The installation of additional privately owned generation is
expected, but at competitive rates on customer sites with owners seeking to
self-generate or to provide electricity to other users under contract. Under a
competitive environment, some existing electric purchase agreements may be
secured as utility stranded investments.

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. Measures include confirmation of unit ratings, repairs, and
operational schedules.

As depicted in Figures 5 and 6, the state’s fuel mix for electric generation will
change dramatically from oil-fired and nuclear units to natural gas units during
the next twenty years. This fuel mix scenario is consistent with the Department
of Energy’s projected fuel consumption for electric generation as depicted in
Figure 7. However, without increased diversity of supply resources, the State
faces an inherent risk of reduced reliability.
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Figures 5 and 6

(Text alternative not included in original report): A pie chart that depicts
Connecticut’s fuel mix for electric generation in 2001 (Figure 5) and in 2020
(Figure 6). In 2001, the fuel mix for the states electric generating facilities is
approximately 43 percent oil/gas, 9 percent coal, 3 percent refuse/tires, 32
percent nuclear, 2 percent hydro, and 11 percent gas/oil. In 2020, the fuel
mix for the states electric generating facilities would be approximately 2
percent oil/gas, 10 percent coal, 4 percent refuse/tires, 21 percent nuclear, 3
percent hydro, and 60 percent gas/oil.

Figure 7: Fuel Consumption for Electric Generation within ISO-New
England 1996-2020

Figure 7

(Text alternative not included in original report): A line chart that depicts the
Connecticut’s existing and projected fuel consumption for electric generation
within ISO-New England from 1996-2020. The chart depicts an increase for
natural gas and renewables, and a decrease for coal, oil, and nuclear.

NUCLEAR POWER GENERATION

Connecticut currently has two operational nuclear electric generating units
contributing a total of 2,017 MW (summer rating), approximately 32 percent of
the state’s capacity. Nuclear capacity, which formerly accounted for 45 percent
of the state’s operating capacity, has already been reduced by the retirement of
the Connecticut Yankee and Millstone Unit 1 facilities in December 1996 and
July 1998, respectively. Millstone Unit 2, which was reactivated in the spring of
1999, is scheduled to retire in 2015. As depicted in Figure 6, the contribution by
nuclear facilities in the State is projected to be reduced by 840 MW after the
retirement of Millstone Unit 2. At that time, the only remaining nuclear
generation will be from Millstone Unit 3, contributing 1,146 MW or 21 percent of
the state’s projected capacity.

Although no additional nuclear power capacity is planned as a new supply
option, nuclear power offers unique benefits and constraints that is being
reconsidered in the draft national energy policy. By releasing no production-
connected sulfur oxides, nitrogen oxides, or carbon dioxide, nuclear power
essentially represents a zero-air-emission generation source. If Connecticut
were to permanently lose the contribution of its nuclear facilities now operating
in Connecticut, the operators 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, transport and disposal; public safety; security; and
facility costs.

FOSSIL FUEL POWER GENERATION

Fossil fuels including coal, petroleum, and natural gas represent the largest
remaining portion of the state's electric fuel supply mix. Connecticut currently
has two coal-fired electric generating facilities contributing 566 MW, ‘
approximately nine percent 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
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infrastructure, coal is not immediately being considered as a supply-side fuel
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 considered as a future supply option.

Connecticut currently has 46 oil-fired electric generating facilities, some of
which can also burn natural gas, contributing a total of 2,706 MW,
approximately 43 percent of the state’s current capacity. New generation
fueled solely on oil has been largely ruled out for future new supply due in part
to the historic and potential 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
consumption levels. Approximately 60 percent of the United States’ oil is
imported, making it potentially vulnerable to market manipulation by foreign
nations. Although the current price of oil is low when compared to other fuel
types, Connecticut utilities have attempted to diversify their fuel mix away from
reliance on crude oil. However, all plans for fuel diversification must include an
assessment of fuel availability, cost, and affect on the environment that would
result if generating facilities were required to use secondary fuels.

NATURAL GAS GENERATION

Connecticut currently has 53 natural gas-fired electric generating units, some of
which can burn oil, contributing a total of 724 MW, approximately eleven
percent of the state’s current capacity. Natural gas is expected to be the fuel of
choice to be used for electric generation to meet sulfur dioxide standards and
other limitations set by the CAAA. Natural gas electric generating facilities are
currently preferred primarily because of the available technology, high
efficiency, 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 provinces. Although, impacts
on air quality are substantially less than coal or oil-fired facilities, it is less clear
if natural gas generation 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.

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

Size Leadtime Cost* (1999

Technology (MW)  (Yrs) $/kw)
Conventional
Pulverized Coal

400 4 1,092
Gas/0il Combined
Cycle 250 3 445
Gas/0il Cumbustion 160 2 331
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Turbine

Fuel Cells

Wind

Biomass

10 3
50 3
100 4

2,041
983

1,723

* Cost includes contingencies, but exclude interest charges

As depicted in Table 3, the natural gas supply for new generation in New
England, based on the current and proposed natural gas supply capacity, the
annual average daily consumption (1999), and the average consumption per
MW of generation for new combined cycle natural gas-fired facilities, could
provide approximately 11,896 MW of power.

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

Existing
Capacity
Year 2000

Algonquin 1,494,763

Tennessee 1,186,346
Iroquois 206,900
Vermont 49,000

Gas

Granite 37,000

State

Portland 230,000
Natural

Gas

Maritimes 400,000
&

Northeast

Total 3,604,009
Capacity

(million cubic feet per day)

Existing

Consumption
Year 1999

Connecticut 359,296
Maine 16,586
Massachusetts 922,096
New 55,644
Hampshire

Rhode Island 229,953

Vermont 21,984

Existing
Consumption

1,605,559

http://www.ct.gov/csc/cwp/view.asp?a=950&q=248302

Total
Capacity
3,604,009

Total
Consumption

1,605,559

Available
Capacity
1,998,450

Average
Consumption

per MW of
Generation
168

Potential
MW
Generation
in NE
11,896
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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 transmission 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, the Council supports a process to:

o certify the character and quality of gas transportation infrastructure;

e improve back-up fuel capability;

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

¢ conduct a regional natural gas flow simulation to dynamically identify

availability and supply constraints; and

support regulatory streamlining for new pipelines.

HYDROELECTRIC POWER GENERATION

Connecticut hydroelectric generation consists of 39 facilities contributing 151
MW, approximately two percent of the state’s current capacity. Hydro-power,
long considered to be an environmentally 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,
water quality, fish populations, and wildlife habitats. Presently, 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.

IMPORT RESOURCES

Since 1986, Connecticut utilities have held contracts for 479 MWs from a total
of 1,500 MWs of import capability from the Hydro-Quebec Phase I and Phase II
projects. These contracts and others in New England expire on August 31,
2001, making the 1,500 MWs available for sale to wholesale and retail electric
suppliers. Although the Hydro-Quebec interconnection tie may not be counted
toward capability, it is expected to continue to provide energy needs to New
England on a competitive basis.

DISTRIBUTED GENERATION

Commercial technologies such as reciprocating engines and small combustion
turbines are used in a variety of applications for energy, cogeneration, and
emergency power. Emerging technologies that appear close to being
economically viable for use to generate electricity are microturbines, fuel cells,
wind turbines, and photovoltaics (see Table 4).
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Table 4: Distributed Generation Technologies

Turnkey Cost*
($/kw)
Combustion Turbine 1 MW - 30 MW 21-40% 650-900
Reciprocating Engine 30 kW - 10 MW 30-42% 600-1,000

Technology Size Efficiency*

Microturbine 30 kW - 400 kW 25-30% 600-1,100

Fuel Cell 50 kW - 1 MW 35-54% *1,900-3,500
Photovoltaics 1 kw + 10-20% 5,000-10,000
Wind 1 kW - 20 kW 12-38% 1,000 - 2,500

*Does not Include Combined Heat and Power

Currently there are three main types of fuel cells being developed for
commercial electric generation: phosphoric acid, molten carbonate, 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
preservation of scenic resources in Connecticut. Solar power generation
facilities can take advantage of the large area of industrial and commercial
rooftops and south-facing facades to achieve significant output based on
current technology, but their price has currently confined them to certain high
value niche markets.

Distributed generation applications can be designed to meet a wide variety of
service requirements and fulfill the needs of many customers. Such
applications provided by distributed generation are combined heat and power,
standby power, peak-shaving, grid support, and stand alone generation.
Distributed generation has faced obstacles that include lack of 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, technological
advances, and industry restructuring will continue to remove obstacles for the
strategic development of distributed generation and integration of supply
resources within load pockets. In addition, distributed generation has the
advantage over large centralized systems of being secure at customers sites
and less reliant on transmission infrastructure.

ELECTRIC RESTRUCTURING

Through Public Act 98-28, Connecticut electric consumers will be provided an
opportunity to choose their electric generation supplier. In addition to providing
choice for electric customers, this law is intended to open electric generation to
competition from other generation suppliers to decrease the price of electricity,
foster technological innovation, and improve environmental quality through new
facilities with lower emission profiles. The Department of Public Utility Control
has initiated the process to unbundle generation from other components of the
electric utilities; establish non-bypassable service charges to fund energy
conservation programs and to fund investments in renewable technologies; and
establish a systems benefit charge to fund education programs, public policy
programs, and provide assistance to utility workers and municipalities that are
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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 by
2000, oversight of electric supply markets must continue to ensure efficient
management.

Figure 8: Class I and Class II Renewable Generation
Asset Requirements in Connecticut

Figure 8:

(Text alternative not included in original report): A line chart that depicts the
State’s Class I and Class II renewable generation asset requirementsfrom
2000 through 2009. The Class I and Class II renewable requirements for 2000
is 29 MW and 319 MW, respectively. The Class I and Class II renewable
requirements for 2009 is 348 MW and 406 MW, respectively.

At present, most customers are still being served through the standard offer
service of CL&P and UI. Few have chosen an alternate electric generation
supplier. Market conditions, customer awareness, and availability of viable
alternatives, are factors which may affect consumer decisions to choose an
electric generation supplier other than the standard offer. This standard offer
rate is in place as a transition to competition and will expire 2004. The market
will be tested after the expiration of this rate, and the cost of service could
change dramatically depending on the availability of competitive supply and
demand for energy.

Public Act 98-28 also includes portfolio requirements of Class I and Class II
renewable energy sources, applicable to licensed retail suppliers of electricity in
Connecticut, effective January 1, 2000. Class I renewable energy sources
include solar power, wind power, fuel cells, methane gas from landfills, and
biomass facilities. Class II renewable energy sources include trash-to-energy
facilities, biomass facilities that do not meet Class I criteria, and certain
hydroelectric facilities. Currently there are 8.3 MW of Class I and 1,274.2 MW
of Class II renewable generating assets in or attributed to the State. As shown
in Figure 8 the required amount of Class I and Class II renewable generating
assets in 2009 will be 348 MW and 406 MW, respectively. There appears to be
sufficient energy from Class II renewable generating assets to meet the
provisions of Public Act 98-28. However, Class I renewable generating assets
will need to increase by almost 4,000 percent over the next ten years, which
may prove to be difficult.

FACILITY SITING

As a consequence of restructuring legislation, the Council’s jurisdiction and
statutory decision criteria have been modified to provide uniform treatment
between utilities and private power producers so that a full range of
environmental and economic effects can be appropriately considered for new
generation facilities. Such new generation facilities are expected to be
developed in Connecticut at a rapid pace over the next few years. The Council
has already approved the following natural gas-fired electric generating
facilities:

e 520-MW Bridgeport Energy LLC project in Bridgeport,

http://www .ct.gov/csc/cwp/view.asp?a=9508&q=248302 ‘ 2/6/2003



CSC: Connecticut Siting Council - Twenty Year Forecast of Loads and Resources - November... Page 12 of 17

544-MW PDC-EIl Paso LLC project in Milford,

544-MW PDC-EIl Paso LLC project in Merlden

792-MW Lake Road Generating Company, L. P project in Klllmgly,
512-MW Towantic Energy LLC project in Oxford, and

250 MW Wallingford, PPL project in Wallingford.

3,162 MW total

While the Bridgeport Energy project is currently in operation, other approved
projects in Killingly, Milford, and Wallingford are under construction and are
expected to be operational by the end of 2001. Additionally, on September 19,
2000 the Council approved the construction of six 200 kW fuel cells at the
Connecticut Juvenile Training Center located on the Connecticut Valley Hospital
campus in Middletown (Petition No. 482). This facility would be the largest of
its kind in the nation providing heat, cooling, and electrical needs. The PDC-EI
Paso facility in Meriden has been delayed, but has recently commenced
construction with completion anticipated by 2004. The Towantic Energy facility
in Oxford is in litigation and is not expected to be operational before 2003.
Other projects being discussed for possible development include Norwich (500
MW), South Norwalk (100 MW), Norwalk Harbor (100 and 500 MW), Haddam
(900 MW), Milford (40 and 300 MW), Bridgeport (520 MW), New Haven (520
MW), Middletown (750 and 500 MW), and Montville (500 MW). While plans for
5,230 MW of capacity from these facilities are speculative and subject to
change, recent activity suggests that at least some of these plants may be
developed.

Notwithstanding the need to develop additional facilities for natural gas supply
and electric transmission, plans for new capacity in Connecticut by 2005, as
proposed to ISO-New England, are reasonably consistent with regional plans to
develop up to 29,568 MW of capacity in New England. As shown in Figure 9,
Connecticut will have approximately 24 percent of the total New England
population based on the projected 2000 Census and approximately 34 percent
of the total proposed generation within New England. This disparity between
proposed generation and population in Connecticut might be attributed to
hypothetical plans for construction of new generation not likely to go forward.
Nonetheless, as demonstrated by the change from last year’s forecast where
Maine was identified as having disproportionate development, plans to develop
electric generation continue to change. The development of new facilities will be
constrained by electric and natural gas transmission infrastructure throughout
New England. Consequently, the siting of future generation and transmission
facilities must be considered together and on a reglonal basis to enable efficient
electric dispatch and fuel supply.

Figure 9: Comparison of Percentages for Proposed Generation
and Population for States Within ISO-New England

Figure 9:

(Text alternative not included in original report): A 3-D column chart that
depicts a comparison of percentages for proposed generation and population for
states within ISO-New England. Connecticut, Massachusetts, Rhode Island,
Maine, New Hampshire, and Vermont have approximatey 24 percent, 46
percent, 7 percent, 9 percent, 9 percent, and 5 percent of New England's
population (Population based on U.S. Census prediction for 2000), respectively.
Connecticut, Massachusetts, Rhode Island, Maine, New Hampshire, and
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Vermont have approximatey 34 percent, 45 percent, 4 percent, 11 percent, 7
percent, and 0 percent of New England's proposed electric generation (Total
Proposed Generation in NEPOOL through 2009), respectively.

TRANSMISSION SYSTEM

Connecticut’s high voltage electric transmission system consists of
approximately 1,300 circuit miles of 115-kV, 398 circuit miles of 345-kV, 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 aiready developed, the electric
utilities maintain the system and expand it where needed to serve load centers
and new generation. As shown in Table 5, many of the transmission line
projects being planned consist of the rebuilding or reconductoring of existing
lines to increase each line’s capacity as needed to meet load growth and/or
generation dispatch conditions. In addition, CL&P propose three transmission
projects that would enhance system reliability, decrease congestion, and
increase import capabilities. These projects are two new 345-kV lines between
Bethel and Norwalk and Middletown and Norwalk, a new 300-kV direct current
submarine line between Norwalk and Oyster Bay, New York, and the
replacement of existing 138-kV submarine lines between Norwalk and
Northport, New York. Also, a merchant direct current submarine line is
proposed between New Haven and Brookhaven, New York. While many of
these transmission projects focus on southwestern Connecticut, the entire state
will benefit with connection to other regional systems and access to a more
diverse power supply. The utilities continue to monitor electricity usage for
transmission and substation upgrading to improve system reliability, promote
efficiency, and reduce energy losses.

Table 5: Planned Transmission Lines in Connecticut

Planned
Transmission Line :‘:‘“gg)‘ Xg;;age Date of

Completion
Barbour Hill S/S, South Windsor - Rockville S/S, Vernon 47 69 to 2001

(upgrade) 115
Canton S/S, Canton - Weingart Jct., Harwinton (rebuild) 4.4 115 2002

Glenbrook S/S, Stamford - Rowayton Jct., Norwalk 5.4 115 2002

(reconductor)

Glenbrook S/S, Stamford - Ely Avenue, Norwalk

(reconductor) 5.4 115 2002
East Shore S/S, New Haven - Brookhaven, N.Y. (new

HVDC) 24 150 2002

Norwalk Harbor Station, Norwalk - Northport Station,
Northport, N.Y. (replace) 58 138 2003

Plumtree S/S, Bethel — Norwalk Harbor S/S, Norwalk (new) 20 345 2003
Manchester S/S, Manchester — Wapping Jct., South Windsor

(rebuild) 5.1 1 15 2004
Norwalk S/S, Norwalk — Shore Road S/S, Oyster Bay N.Y.

(new HVDC) 10.8 300 2004
?:Ilfvc\i,;etown Station, Middletown - East Devon S/S, Milford 37 345 2006
East Devon Jct., Milford - Norwalk S/S, Norwalk (new) 23 345 2006
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Farmington S/S, Farmington - Newington S/S, Newington 36
(rebuild) :
Wapping Jct., South Windsor - Barbour Hill S/S, South
Windsor (rebuild)

115 2008

2.4 115 2008

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
transformers near end use customers. The State’s utilities admit that the
failures were due to old equipment and have replaced such equipment as
necessary.

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 efficiency in transmission. The locations for new
transmission lines and bulk supply substations 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 margins across the power pool, and dispatches energy as necessary. In
addition, ISO-New England assesses each new electric generation facility
requesting connection to the electric grid for transmission system reliability.
ISO-New England identified in its Annual Transmission Planning and Evaluation
Report, dated April 1, 2001, potentially limiting transmission interfaces,
comprised of one or more transmission facilities which gauge the amount of
power that can be transferred between various areas before a transmission
limitation is reached. These transmission interfaces include three thermal
import constraints, and one import voltage/stability constraint that may prevent
Connecticut from importing power from the regional grid to meet its need for
electricity. The thermal import constraints include a 1,000-1,400 MW transfer
limit for the southwest Connecticut region, a 1,600-2,200 MW transfer limit for
southern Connecticut, and a 1,500-2,800 MW transfer limit on various 115-kV
and 345-kV transmission lines into the State. The voltage/stability import
constraint is a 1,600-2,300 MW transfer limit into the State to maintain grid
voltage and system operating stability.

The regional importance of these interconnections cannot be understated.
While Connecticut undertakes this review as a measure of responsibility and to
reduce potential regional disparity, the electric transmission 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 examination
will likely favor the construction of regional facilities that will strengthen the
system grid for overall increased reliability. Some regional interconnections may
not be popular to local land use authorities or local residents, but State siting
must maintain a regional perspective for maximum integration and efficient
dispatch to reduce the cost of uplift to load pockets. Regional interconnections
are being considered with possible federal preemption through the Federal
Energy Regulatory Commission and oversight by a Regional Transmission
Organization (RTO). However, until these entities exist or obtain jurisdiction to
coordinate regional facilities, Connecticut and other states will be technically
bound to consider regional interests.
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As shown in Table 6, as many as five new bulk power substations to reduce
high-voltage transmission to lower voltage might be needed in high load areas
within the State over the next three years. Specifically, the Council approved a
Mohegan Tribal Utility Authority application for the Fort Hill Farms Substation in
Montville, Connecticut on April 26, 2001. Even though this substation is
designed to service the Mohegan Sun Resort, this substation would also
improve local reliability. :

Table 6: Planned Bulk Substations in Connecticut

Planned Substation Date of Completion
Expansion of East Street S/S, Wallingford (CMEEC) 2001

Installation of new Fort Hill Farms S/S (CMEEC) 2002

Installation of new South Norwalk Electric Works S/S (CMEEC) 2002

Installation of new Trumbull S/S, Trumbull (Ul) 2004 or later
Instaliation of new Ash Creek S/S, Fairfield (Ul) 2004 or later
Installation of new Beseck Junction 345 kV Switching Station 2006

Installation of new East Devon S/S 345 kV 2006

Because the development of both new transmission and substation facilities
might be considered undesirable by local communities, utilities must carefully
assess supply locations, 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 understood, on-site generation and
targeted conservation and load management 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 electric and magnetic fields
(EMF). In 1999, an international 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 investigation “do not support the contention that
the use of electricity poses a major unrecognized public-health danger”.
Nonetheless, EMF is still a concern, and siting decisions must consider possible
links between exposure and health.

RESOURCE PLANNING

The Council fully endorses and participates in the assessment of resources,
modeling, and planning initiatives to maintain electric reliability, These
processes include programs for conservation 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
management, 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 ISO-New England Regional
Transmission Expansion Plan (RTEPO1) has identified:
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e gross noncompliance with the “loss of load expectation criteria” with the
retirement 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)
generation facilities to meet demand;

e inadequate transmission in southwest Connecticut to maintain voltage
and energy supply during unplanned outage of certain transmission
and/or generation facilities; and

e 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
transmission, fuel supply, generation, and demand-side resources as well as
planning options to maintain and improve reliability. Many design studies have
been initiated to correct some of these problems with transmission
enhancement. However, multiple scenarios of demand-side planning, new
natural gas pipeline siting, new generation siting, and dispatch of existing
generation facilities must be considered 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 2001. These and other subregional
plans are expected to compliment 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 difficult and time consuming, but will allow
public participation and community involvement necessary for efficient
deployment of facilities.

CONCLUSION

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

change. The change in the state’s fuel mix for electric generation, over-reliance
on natural 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 analysis 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:

e targeted subregion strategies in load pockets to address transmission
constraints, load growth, and generation resources;

http://www.ct.gov/csc/cwp/view.asp?a=950&q=248302 ' 2/6/2003



CSC: Connecticut Siting Council - Twenty Year Forecast of Loads and Resources - November... Page 17 of 17

emergency contingency planning to manage electric supply and demand;
regional siting to improve system efficiency and reduce uplift costs;
long-term system reliability;

facility management for reliable operation;

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 conservation investments; and
maintaining regional transmission systems to accommodate high demand
during adverse weather conditions.

Refinement of policy may also be warranted in the following areas as
Connecticut’'s role is better defined by market conditions:

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

fuel storage - incentives for back-up fuel storage;

interconnection - encouragement of distributed energy at load centers;
e planning - continued forecast modeling for electric supply, demand, and
transmission;

regulation - streamlined siting for regional 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 provide economic alternatives to reduce
energy consumption. '

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

Appendix A
Existing Connecticut Electric Generation Facilities

as of January 2001

Content Last Modified on 1/23/2003 12:29:02 PM

Home | Site Map | Send Feedback

State of Connecticut Disclaimer and Privacy Policy. Copyright © 2002, 2003 State of Connecticut. Photos courtesy of the Connecticut Office of Tourism.

http://www .ct.gov/csc/cwp/view.asp?a=950&q=248302 ' 2/6/2003



DHHND Ine d4d¥10

000S
00001
00051
00002 y
M
000s2 O
0000€

000se

0000V

000GV

sjuawalinbay welsAs |e10] pajosloid
/S9N 91103]3 IN21JOBUUOY | 3Inbi4



) ) QL QL QL QL N N N N \
Q Q Q Q Q Q © © © © ©
1 1 1 [] 1 1 1 1 1 1 1 i ] 1 1 1 1 | 1 o
R N R R N . . . R 0&[\7‘\[‘?‘ ooo m
00001
10 —e—
JOWIM IN-OSI — B — 000's) M
lswwing IN-OS|-- & - - N
- — B — \iilsnl.unﬂ .
\\HJO N :ﬂl..o\.‘.l *+—— 00002
Y il
g — ..
lx\l\\!\i\.ﬁx o .
PP 2 000 S¢
*---® SAihd
000°‘0¢
pajosioid olI0)SIH

puejbuz maN-QS] pue nd1198uuo? 10}
peoT jead paldipaid pue |en}oy :g ainbi4



‘T00T ‘T YoTe]N U0 DSD 2 03 s3ut[1y I580210] DHHAND PUe ‘I ‘d2 1D Aq papodai se puewrop yead paoafold - ¢
‘8661 Ut aexado Jou pIp z# U SUOISI[TAL PUB £66T Ul 91e10do JoU PIp ¢# PUe 7# SIU[) QUOIS[IIA SUNOU‘6661-L66] SIOUWUNS 10] puewap 3ead A[rep Sunmp syui] 19Jsuen) A[rep Jo 95eIoAY - 7

v x1puaddy-5001n0say pue Speo Jo $ISeoaI0] Tea X -AIUam ], 10T SPIIII() SLIOR[H JNOMIUUOD) Y JO MAIASY DSD) Ul paytodar se Sunel rewwng - |

BTE %9€ bEY %Sy BIE %007 S0IN0SIY/IATSTY
Opve €16€ $T0S 1LTS £V8T S9AT9SAI 1D
bSyL  L869  SIL9  69¥9  SST9 Jouruns - puBwR( Y
00601  0060T  OVLIT  ObLIT 8606 PUBUI( e J9UL 0} SIINOSIY
or8- JUQOWIDIIIAI PA[NPAYDS [ SUOIS[IA
29¢ 798 795 295 298 uonoy $-JO/Jms peo]
00cZ  00CC  00TT  00TC  00TC Amiqede) uoduwy vorssruisuel,

IS pI0JX0

443 USpLIOIA

0S¢ pIoj3urfiep

1278 PIOJIIA

T6L ABurprryy
. suonippe Ayoede)
8€I8  8L68  8L68  9€€9  9£€9 Aioeded pajreisuy

020¢ SI0C  010C  +00T 100C

(MIN) siemedopy ul pajtodey

OLIRUR0S uonerouds onb smes - L1101130917 10] puewo( pue A[ddng jo doueeyg 1)



0c0c G102 010¢c ¥00¢ 1002

PUBLLO( —em
$90IN0SOY —i—




*100T ‘1 YoTeJAl U0 DSD 913 01 sSuIIy 1589210 DHHIALD PUe ‘IN ‘d71D Aq pariodar se puewrop yead pajosfold - ¢
Ue BIPSW 9y} 4q XIS £1008,, O} S€ 01 PaLIgJal ‘(Suner oumms - A)Iqeded pauITe[o [euoseas) Y[emION Pue ‘UOABH MON “O[[TATHOIA ‘PIOJ[IIAl ‘UMOISIPPIA ‘HodaSprig Ul pajeoo] sHun g JO [eI0L - €

"8661 U1 je1ado Jou PIp 7# 1U[) SUOIS[[IA PUB £66] W 91e1ado 10U PIP €4 Pue Z# SIU[) SUOISI SUNOU ‘6661-L661 SIUIuns 1oy puewop yead A[rep Surmp sywif Jojsuen A[ep Jo aferdny - g

'Y X1puaddy-$90In0say pue Speo JO SISBI2I0, Jed & -Aluam ], 1007 SANIIN) OLI09[H INON0TUO)) Y} JO MIIANY DSD Ul pattodar se Sunel Jowwng - |

%6 %S1 %9T %8T %1€ %001 %S90INOSIY/SIAIISIY
YL 1611 €0€T 6+ST €H8T SOAIOSAI [
pShL L869 SIL9 6919 SST9 Jaununs - puewa( yeddq
8LIS 8LIS 8106 8106 8606 puBUIR( YB3 J9U 0} SIDINOSIY
0v8- JUSWIDIN)IX PI[NPSYDS [ SUOIS[[IA
L mb«om%o JUSWIDINAI SSI]
29§ 79§ 79S 79S 798 uonoy #-dOAJYS peo]
0022 0022 0022 0022 002C Amqede) uodwy uorssrusues],
zI$ pI0JX0O
428 USPLISIN
0SZ paog3urem
423 PIOJIIN
T6L ABuryrsy
- %00¢ Aq suontppe Aoede)
9TH6 9579 9579 9€£9 9€€9 Lroedes poyressug
0202 S10C 010T Y002 100T

(MIN) sneme3ay ur poyodoy

OLIRUQDS UOTIRIOUAS JUAWIAINII SSI[ - AJIOII09[H J0J puewio(] pue A[ddng jo souereqg 1D



100¢C

0009

00959

0002

00S2

0008

00s8

MW



8611 0zl Lt 0 0 seb/lo@
0 cl8 121408 0 0 les|onu
0 0 LS 609 2v9e llo/seb ]
0 0 [Rele; 0 0 feoon]

el 0 941 09 0 o|gemaus. |

810J9q 10 696 | -1ING Jes

6.61-0461:NQ Jed )\

aby pue [ang Aq siojesauar) o14)03|3 S,1N21103UUOY JO uonNqLisiq :p 2ianbi4

6861-0861:1INq JEOA

-

6661-0661:3Inq JeaA

0

MN



sally/esnjal @
Jjesjpnum
oipAy g
llo/seb
seb/jiom
[]ele] = |

%6
|eoo
%€
sally/esnjol

%EY
seby/jio

%CE
les|onu

%3
oIpAy %Ll
[1o/seb

XIIAl [on4 uonelauan) d14399] INJ1I2UU0Y L00Z :S @4nbi4



%09
[lo/seb

%€
oJpAy

%C
seb/|lo

%\e

Jea|onu
% _

ses/esnjel

XIN |9n4 uoileIauaL) 914193|3 IN21128UU0Y) 0202 -9 9inbi4



QL Q L N\ \
Q Q Q © ©
SO | S \ MU U= o
1 | | < ] ) ) | i ooo-o
s s ] 0010
Ty — \\ )
: e 00€0
JESIONN = ’ /
suodwi] ANOMNOSIT : s nussses \ ) ~
ABiou] 9|GEMOUSH = = = 7/ .
— [B0D = mam [ 7 ~ 0010
SBE) [EINIEN s soumme /A
l[e] \
S 0050
-
— -
o -
0040

0202-966 1 puejbuz maN-OS| UIYIM
uolnelauar) J11199|3 104 uondwnsuo) |an4 :7 ainbi4

nig uoljjupenD



_@smmw_r

uodai pinom 1ng nemebaw uj Ajpoeded 80Inosal s|gemaual Ajjuapi o} paau sialjddns ‘Buisuady) jo sasodind 104
Jeox

600C 800¢C L00¢C 900¢ $00¢ 00T £00¢ 00T 100C 000¢ 6661

1 | 1 ! | f I 1 | | O

SO[qeMQURY [T SSB[D —m—
SO[qRMOUY [ SSE[D) —e—

00T

002

00¢

l\l 2 B =
& l l
C 00v
- 00S

INOT}OUUO)) UT SJUSWIINDIY 19SSy
UONBIQUAN) 9[qeMAUIY [] SSBID PUE [ SSBD :§ 2InS1

=B



1A

000z 104 uonolpaid snsua) "g'n uo paseg uoiendod
S00g2 Ubnoiy) JOOdIN U] uonelsuar) pasodold [ejo) sjuesaidey
olels id

uoneIaUaKL) JO UBdIed

uone|ndod 1o usdiad m

o)
ol
Juad.iad

— ] uoljelauex) Jo Jusdled o T

puejbug MaN-OS| Uyl selels Joj uonendod pue
uOoIBIBUIY)
pasodoud 10} sabejuadniad Jo uosuiedwon) :6 ainbi4



6€°0
ero
I8¢
v00
G0
820
Gc¢o
FASHS
yxAY
G9°0
90'¢
0c'8
ov'ey
oi'c
€0'¢
0ce
06'8¢
c9'0
00°L1
AN
A
or'8
VAN 4
00°0%
L0°0V
LE°0V
00°6¢
YO'vS
Gg8'c
cl’les
00°¢
Glest
00°00%

(M)
Buney

INUIM

6€°0
A AV
860
¥0°0
G0
820
G20
€71
l20
690
902
0Z'8
AR
£G°1
€02
69°L
182
20
9.6
86'0
200
ov'8
08°0€
00°L€
9808
G80€
00'8¢

96°Ly

G8'¢
88’ LY
00'¢
00'18l1
6€°0.E

MW
suney

_Jounung

0IPAH
0IpAH
0IpAH
0IpAH
0IpAH
0IpAH
OIPAH
OIpAH
OJpAH
0IpAH
0IpAH
0IpAH
0IpAH
OJpAH
OIpAH
0IpAH
0IpAH
OIpAH
OIpAH
OIpAH
0ipAH
0IpAH
[to/se
[lO/senH
[lO/sen
[O/sen
O/sen)
[lo/se9
sen
sen)
ser)
[10/[e0D
{eod

Png

onuBWIIAM
Aibutiiy
UMOIMBN
uojeys
Agleq
eluosuy
%001q8[0)
weulnd
InowAag
puepieH
JOSpUIpn
Aingquinos
uojsaid
YoIMION
Wieypuim
S90JUO
00.108]00
ueeue)
YOIMION
pIsiyouT
ployiN moN
ployIN
PO
PIOYIN
PIOHIN
$)007] J0SPUIM
piojueH
piojueH
Hodafpug
piojLieH
8|lImuon
uvodebpug

umoy,

L0OZ ‘| Alenuep Jo se

‘d10D) Jlamod anuBwIIpM
‘dion) Jemod onuBwI|IpM
D71 sereivossy Bnegauind
d1 01pAH us|n Axooy
sasudioug wnjedon
sesidiejug wnjeDON

00 04pAH umolRauuy
Oan

*ou) ‘JemodoipAH weuind
‘00 OJpAH umoiAsuury
Oan

09 Jamod JeAry uoibuiwiie
OON

09N

05N

OHN

OHN

ODN

O5N

O33n0

OHN

OHN

OUN

DHN

DYN

O4UN

wojs|y

110 ABleu3 jo1s1q [ouden
yiomiaN Ableug

2711 ABlsu3g yodebplg

"00SSY UOlRIaUS60) UMOIUMO(]

"ou| ‘sewey] STV
DT LD-1SOASIM

2 onuew|iim

L onuew|iim
Bneqauind

us|n) Aooy

wed Agleq
sesidisiug wnjenopn
WV UMojAauun)
300.108j0D

weund

g umolAauuny

weqg umpoor)

weq moquiey

L# Bnedeys

2# -1# [uun |

S# -H# ollinje L

L# PUR}00S

V# - L # UOSUBAQ]S
C# -1 # olliaueqoy
e# -L# obejiA sijed
1S Y10} YOIMION

L# wejeq

9# -1.4 ebpug s|ng
¥ L# uoae(Q

€ L# uoaeQ

Cl# uons(Q

I L# UOASQ

Jexeq 'H 0
1ouIsIa jonde) eujey
[e}dsoH piojueH
ABiau3 uodabpug
Xo04 "9

seweyl S3v

e# loqueH uodebpug

‘2108 40f K8.12u2 210412U2 8 JDY] SANIUT

JoUMO

soN|Ior4 UoiRIBUSL) 014109 BullsIXg

V Xipuaddy

Aymoeg



16°60¥% 000ty O SlIINUOIN OUN O# 9||IMUON

£6'LY £6°/€ o piojleH 4910 v L# mopes|\ yinog
199V 10°/€ o piojeH d%®10 €1# MOPESN Yinos
L18°EY /8°€E [fe] piojueH d4%10 ZL# Mopealy yinos
L't 20'9¢ o) piojueH d%10 L L# MOpE3\ Yinog
86°61 LEGL IO uolsald DHN OL# |suuny
1522 2Ll [[e] yoimuealn HYN Zl# goD so)
/802 29°S1 o] yomuesin OHN L L# 90D s0D
16'02 2SSl e} yomueain DHN 0L# qoD s0D
08’8l 06t} e} plojuelg OUN Ol# plojurig
YA A Zr 9l o) uobuLIo | HYN O L# BAUQ upjuRI
6161 6L 71 o) uoybunio | HYN Ol leuiwio] uobuiio]
YArd 092 1o B||IAlUON HYN I L# ®[IIAJUO
0872 0,2 [fe) jjIAILOW HYN OL# OjIAUo
88'91 8eCl 1o Hodabpug O ‘LO-1S8AsSIM # JoqreH podebpug
€L91 €511 o YlemioN OUN 01 JogJeH emioN
02’61 \TAVA o UMOIBIPPIN DUN OL# UMOIBIPPIN
002} 00'891 o) ylemioN OHN Z# logleH ylemioN
G1'991 86°0S [fe] uodebpug DT ‘LD-1SeAsIM Z# JogseH yodabpug
0091 00'291 o . YlemioN OYN L# J0q4eH M[emIoN
oLt GO’ 11O HBMION Yinos 033ND 9# M3NS
0€'S 0L'S 1o %[eMION UInos 033aND Gi#e# MIANS
G6'¥ 66'¢ o %[eMION yinos 033nD L# MANS
02'S VLY 1o YIeMION Yinos 033D v#92# MANS
G2'6SLL 29SPLL JesjonN piopere ©'ou| ‘1D Jesjonp uoluwoQg € suols|IN
8c'2/8 6.'1/8 lesjonN piopere M "ou) ‘10 JesjonN uoluiwog g suoIs|IN
66'C 662 ll0/eueyIB N PIOJIIN MBN "00 uswebeueyy slsem (Il}PUBT PIOJIN MEN
682 G682 aueylo plojueH YHHO llypueT] plojueH
290 000 sueyo uoyeys VHHO Iilypue] UoyBYS
ov'og GE'62 obeio)s dwind -0ipAH pIojIN meN D5N laAlY Axooy
G6°0 660 0JpAH YoImION OJIND weq 9|IAussID/ IS pug YoIMION
0L'0 010 0ipAH preyureld 1amod 0IpAH nwwing s|leq us|o
19°L 19°L OLU>I piomsue) 19MOd OLU\AI jwuwng Uc>>> 9>>>
010 0L'0 OIpAH uosdwoy | $9]e100SSsY OJpAH hemAeg 3||IASOIURYDDN
S0°0 G00 0IpAH AiBuniy 1oMod 0IpAH Jwwing puod 8j|inieq
910 910 o\_U>I weuind “ou| .\_m\som o._U>I wemo | Juemno |
810 81’0 0IPAH yeizog uew|In OIPAH uBW|ID

LO0Z ‘| Asenuer jo se
sall|Ioe4 UoielauaL) oloa|3 Bunsixg
V Xipuaddy



900 900 sen piojueH VOMA piojueH
zLo zLo sen . piojueH VOWA plojueH
900 900 seo piojueH uuj AepljoH plojeH
020 020 sen $3007 JOSpUIp o1n
900 900 sen yomusalo VOWA UoImusals
800 800 sen uodebpug BuisnoH 1sidegq 1114
€00 €00 sen pleiie YOWA pieiyre
900 900 Ser) uspuweH 90UBpIsoYy toacw>mn_
900 900 sen uspuweH 20uopIsoy toac®>.m0
0€0 0€0 sen) co“@c_\smz wm_mo_o::ow._. EGCOQEOO
810 81’0 sen UsABH YLON S$8JeI00SSY pIpue)
FAN0) 2o sen usAeH YUoN SoJRI00SSY plpue)
900 900 sen uodebpug VOWA Hodebpug
900 900 sen Hodebpug 10 AuO 1 vodabpug
900 900 sen UBABH MBN eze|d wnuly
€00 €00 sen) UyoImuaair) s1dy Ajaiop sauby
oSy oS’y {esalg UDABH MON >H_w,_®>_c3 9leA
[18°0+99 £9°/029 'PLID 01088 8y} 0} Yojedsip 10j BjqejieAe Ajijiqede) pawiel) jeuosess |
L00 100 POOM piojing "0U| Yoequould Welim
00'92 0092 lto/sellL Buiuers *ouj ‘ABJeuz pioxO
G8'el 886 llO/esnjey uojsalid VHHYHOS
06'9 GE'9 llO/esney piojbuliem vd4D
ozel ozet lO/esnjey [o)sug 10-swaisAg uepy uspbo
oL€l oL'el asnjoy uogsi swia)sAg ABisu3g Aoy
59'65 05'6S asnjey Modebpug vHd0
196G 012§ asnjey piojueH vd40
00'99% 95671 sen/llo uaAeH MaN D71 ‘' LD-1SOASIM
00°S¥2 00'9€2 sen/llo UMOo3B|PPIN OHN
00°021 00°ZLL sen/|l0 umolB|pPPIN OUN
00'601 ¥8°901 sen/|lo pIOJIN DYN
00'601 00°20} sen/llo pIoJIN SYN
6518 0018 sen/lio B|lIAJUON O4UN
0261 0Ll 1o PIOHIN 9HN
00°20¥ 00°00¥ o) UMOJBIPPIN HUN
08’8t GZ'Sl o YoImIoN D330

1002 ‘| Alenuer jo se

soljIoe] UonRIsUSY) 211108|3 Bunsixg

V Xipuaddy

VOMA PiojuieH

VOWA piojeH

uu| AepijoH plopreH
piepueig uojiweH
VOWA Yoimueein
BuisnoH 1sndeg 18114
VOWA pisired
2aouspIsey Jequn(
aouapisey Hodusaeq
selbojouyos | jusuodwion
€ S9JeI00SSY pIpue)

¢ | sejeloossy plpued
VYOWA Hodebpug

410 AuQ r wodebpug
BZER|d WNUY

sidy Ajasopy seuby
SjeseIp AlUN 9JeA

‘ojelousb Jjos jey) sennug

3osqyouid
Jojox3

44y uojsaid
44Y piojbuljiem
44Y |oisug
44Y uogsI
44y vodabpug
444 10-PIN

L# 10QieH UBABH MBN
£# UMOJ9IPPIN
Z# UMOJB|PPIN
8# uoAeq

Ji# uona(

Gi# 9||INUON

OL# uoneqg

P# UMOBIPPIA
UOIMION



S0'c
€10
900
0g0
c0'0
Gc'o
€5°0
c0'0
c0'0
900
oLo
0c9
029
02’9
20
900
90°0
900
900
£80°0
00°¢cl
00
60
S0
00°t
08'ce
SG/.°0
00
9¢E¢
020
90°0
¥0°0
90°0
811
900
€00
900

G0'¢c
€10
900
0e'0
c0'0
e r A
€50
c0'0
c0'0
900
010
029
029
0c9
¥c'0
900
900
900
900
00
oo¢el
c0'0
06°0
S0
00’}
08'ce
SL°0
00
9€¢
0c'0
900
00
900
8Ll
900
€00
900

o
aueyn
0IpAH
0IpAH
OIpAH
OJpAH
0IpAH
0IpAH
0IpAH
0JPAH
OIpAH
[1o/seD
10/s8YH
o/sen
10/seH
sen
sen)
sen)
sen
sen
sen)
sen
ser)
sen
sen
sen
sen)
sen
sen
sen
Sey)
sen
sex)
sen)
sen
sen
sen)

UMoIBIPPIN
Jaysayouepy
Buiiers
piojueig YuUON
uosdwoy |
weuind
UoIMIoN
X8ss3
oWwAT
S|I!AIUON
Auano)
uaAeH MaN
UBABH MaN
UaABH MON
UsAeH MaN
vodisapn
uodabpug
UOUIOA
uo)burlio |
yodabpug
onfeidg
PLOJIN
Hodabpug
Aingierem
UMOIS|PPIN
piojeH 3
piojwels
Anquaiep
HemioN
uspLsi
abpLgpoom
[inquini |
UsABH YLION
fliH A1004
Uodabpug
yodabpug
piojueH
L00Z ‘| Aenuep Jo se
$911[19B4 UoleIoUSL) 01108} Bunsixg
v Xipuaddy

1N2I}0BUUOY) JO B1elS
la)seyoueyy Jo umo .
00 BN uuedopn
yiny Jerem Bey 10 S
‘00 By uosmey

-ou} “4lemodoipAH weuind

O33IN0

"OU| WealjSuley
0IPAH BWAT

SQqOH uUaLeM
0IpAH Anusno)
Ausianiun ofeA
Ausianiun ajeA
Alslonlun oA
supjuig

YOWA uodisap
siybieH uolbuiyse
Jouepy UOWIBA
18]SBYDUIAA O UMO |
20B|d 2I0Wwedfg
MBS joie)

'00) SBH) |7 ulayinosg
"00) SBY) [Bljua) yinog
uolelays

oln

aln

samog Aaulld
Buysiui4 je1a| BAON
[endsoH jemioN
UUODION

DO UBABH MBN
alen) yyeoH Jiejoepy
uuy ‘ipsegobuo’]
811007

poomjaine]

yoinyn Ja|

8SNOH janueww]

[endsoH AsjjeA 1nonosuuo)
18)saydue Jo umo |
*00 "By uueHow
yiny Jejep "bey 10 S
‘00 "By uosmey

c# weuind

wnas0 YoIMION

"OU| Weasnsuley
OIPAH BWAT

weq wopbuon

s||e4 saulg

€ HUN AlUN BleA

¢ WUN AluN aleA

L JUN AlUN BleA
supjuig

VOWA Hodisap
siybiep uoibuiysem
JOouB UOUIBA
181SaYOUIAN JO UMO |
20r|d 2I0WedAg
pieog Jaded anbeidg
"0 SBY) |9 ulayinosg
00 sBH 1D yinos
uojelays

Asupym B neid
Asunym @ yeid
somog Asulld
Buiysiui4 rele BAON
jfendsoH yjemioN
UUODION

DO UBABH MaN
aled yyeoaH Jrejee
IpseqobuoT

811007

poomjaine|

yainyo Jey|

8SNOH [enuBwWiW|



[+2'6929 90°9€€9 "JNOI08UL0Y Uj Uoliesaush Jo SMIN fejol |
[er8zlL ey'8ctL "Ajioe) Aq pauejel uojjeseusy) |
100 100 PUIM ueeue)
200 c00 PUIp Anusnon
c00 c00 PUIp Buippey
4 00 yeoH a1seM ajjInJUON
200 c00 Iejog MIeMION
G0'0 S00 Jejosg Angswig
S0°0 S0°0 Jejosg uoleys
€00 €00 suedoid MemIoN
00°¢ 00¢ E1:19Y1e) Ainguinos
0G°8l 05°8I. sen/lio uojoIL)
002 00¢ 10 piojueH
00°Se 00'se o) uojo0J)
00¢C 00'¢ 1o UoIMION
100 100 o puejjol
o't oL’} IO uoloin
G6'C S6'¢C [fe) UMOIMBN
820 820 1o piojueH iseq

L00Z ‘) Adenuer jo se

1zz1loQg uyop
usunyeds
ojouluuels) "o

"00) JaUIBIUOD BUOIS-IUNWS

@aljpunoy uyop

z|oys Ato0B8i5)

1098 auuy
JUB0s8jBAUO) Bweq 910N
N2I08UUOY jO AeIS
AneN SN

SiojoAel |

lozid

[endsoH eyejs Yomion
uos|eN ‘Jainoy

00 '09|3 pue|s| siaysi4
[eNdsoH sjiiH plalyie
UbiH piojuen ise3

saljijioe4 uoleiausk) ou308|3 Bunsixg

V Xipuaddy

aulqIn | pulp 1zzuog
wied pleyybiy

auIgIN] PUIAA OJouluuEID)
0D Jsuiejuo) suoIS-IHNWS
daljpunoy uyor

z|oyg AioBaln

1098 auuy

JU90S9|BAUOY) awe( 940N
jooyog Buuies] Ainqyinos
aseg gng uojoly

siajonel |

lezld

[eNdSOH 8181S YoIMION
lsmon

00 09| pue|s| slaysi{
fendsoH sjitH plelyed
ubiH piojueH ise3



