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INTRODUCTION

Connecticut’s electric system provides servicepioraximately 3.5 million residents and
approximately 78 thousand businesses and impacig/es in many ways. The system’s
infrastructure includes 110 generating units whmagut is dispatched onto the regional
supply network—over 1,800 circuit-miles of high-tagje conductors that form the
transmission grid, and more than 130 substaticasfitinally direct electricity to

individual users via the distribution system.

This network of electric connections must be higielyable, reflecting its importance not
only for our State, but for our region. Reliabilisya special challenge, given current
global circumstances, with its volatile fuel pricasw energy technologies, and climate
change concerns. Daily operations of the grid,udiclg both power flows and
transactions within the wholesale market for eleityr, are managed by the Independent
Systems Operator for New England, ISO New Englaed (ISO-NE) is a private, not-
for-profit corporation, governed by an independswdrd of directors and overseen by the
Federal Energy Regulatory Commission (FERC). Réiiplstandards set or approved by
FERC are carried out through ISO-NE by its memioenganies. This centralized
regional authority for management helps to ensaethe system functions reliably and
efficiently. With the same aim, ISO-NE also direatswual forward planning for electric
transmission needs in our region. The main paditipin the planning process are
regional ones: generators, suppliers (includingbers of renewable resources),
transmission owners, publicly-owned utilities, ardl users. Nonetheless, since each
state regulates the power facilities in-state oahd affects future electric reliability by
establishing energy policies and for in-state besses and citizens, the prudent state
must carefully review forecasts of anticipated glesupply and demand within its own
borders.

Since 1972, the Connecticut General Assembly haslatad the Connecticut Siting
Council (Council) to provide an annual review of @iate’s electricity needs and
resources, looking ahead ten years. As is to pea&d, the utility companies
themselves provide projections. Most of Connetsoelectric system data is used in
common by all the State and regional planners asdpplied by Connecticut generators
and by our State’s two largest transmission anililbligion companies, The Connecticut
Light and Power Company (CL&P) and The United llloating Company (Ul), as well
as by the Connecticut Municipal Electric Energy femtive (CMEEC). These data
have been developed for their own corporate plap@ther planning groups model
these data to emphasize fuel characteristicsjsfsts, efficiency, and so forth. As more
and more forecasting has been undertaken by diff@aaties to make sure, in different
ways, that the electric system will remain relialblee more the Council has tried, in its
annual forecast review, to emphasize opennesfaritydifferences in approach, and to
assess consistency.
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CL&P and Ul were mandated by the Public Act 07-B#2reate an Integrated Resource
Plan (IRP) that they could agree to jointly andspré as a planning tool for the State.
The IRP focuses on resource procurement. Its mgstiitant features, to be discussed
below in more detail, are its coordinated appraagbrocurement and its emphasis on
energy reliability and efficiency. In the end, allConnecticut’s and New England’s
plans for the future of the electric system aregies] to make changes in the system
happen more smoothly, so electric service willlmodisrupted, and more efficiently, so
electric service will be worth its price.

ELECTRIC DEMAND

Load and Load Forecasting

The principal term for describing electric loaddemand,” which can be thought of as
the rateat which electric energy is consumed. (This istade confused with “energy”,
which is the total work donever a given period of time by the electricity amitl be
discussed later.) The most familiar unit of loadiemand is a “Watt”; however, since
utility companies serve loads on a much largeresdatecasts typically use the unit of a
megawatt (MW), or one million watts

Loads increase with any increase in the numbeleatrécal devices being used at the
same time. Demand also depends on the type of lmadl how much work is being
performed by those devices. Generally, the higinetoads, the more the stress on the
electrical infrastructure. Higher loads resultmore generators having to run, and run at
higher outputs. Transmission lines must carry nooireent to transformers located at the
various substations. The transformers in turn raasty more load, and supply it to the
distribution feeders, which must carry more curterdupply the end users. In order to
maintain reliability and predict when infrastrucunust be added, upgraded, and
replaced to serve customers adequately, utilitiestinave a meaningful and reasonably
accurate estimate or projection of future loadiee process of calculating future loads is
called “load forecasting.”

Load forecasting by the three Connecticut utilitebroken down by each company’s
respective service area. Ul serves 17 municipalin the New Haven area near the coast
from Fairfield to North Branford and north to HammdeThe Connecticut Municipal
Electric Energy Cooperative (CMEEC) collectivelywas all of the municipal utilities in
Connecticut, namely the cities of Groton and Nohyitie Borough of Jewett City; the
Second (South Norwalk) and Third (East Norwalk) ingxDistricts of the City of
Norwalk; the towns of Wallingford and Groton; ame tMohegan Tribal Utility
Authority. The largest transmission/distributicngpany is CL&P. CL&P serves all of
the remaining municipalities in Connecticut. Cdlieely, at a given time, the sum of
CL&P, Ul, and CMEEC loads is equal to the Connettioad. The Council is mandated
by statute to review these three forecasts foCiwvenecticut load.
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In addition to producing its regional forecast, ISIB prepares individual forecasts for
each of the New England states, including Connetctithe Council acknowledges the
importance of this forecast by reviewing it in gealawith the sum of the CL&P, Ul, and
CMEEC forecasts, even though the statute doespeaifcally require the Council to do
SO.

Peak Load Forecasting

Load forecasting focuses primarily on peak load th, the highest hourly load
experienced during the year. Peak load is more itapbthan typical or average load
because the peak represents a clearly-defined-sasststress on the electric system.
Connecticut experiences its peak load during athotid summer day. This is because
air conditioning generally creates one of the latgemponents of demand for power.

While winter months in Connecticut do have periotisignificant loads, winter peaks
are generally lower than summer peaks becauseohtist energy for heating is supplied
directly by fossil fuels, not by electricity. Whikeatural gas or oil furnaces do typically
require electricity for blowers/fans, pumps, andtcol systems, this electrical load is
small compared with the load from air conditionimdpich runs entirely on electricity.
(There are some natural gas-fueled air conditiosysgems, but they are not common.)
Conversely, in areas where electric heat is comamohthere is less demand for air
conditioning, such as the Canadian province of @ugea winter peak load can result.

While a detailed discussion of peak loads wouldehiavinclude additional factors such
as customer usage, demographics, conservationsfémonomic conditions, and others,
the most important factor is weather—specificdily temperature and humidity. Higher
temperatures result in more frequent use of aiditmming, and the units work harder,
consuming more electricity. Also, higher humidign exacerbate the situation, as it can
make the temperature feel hotter than it actuallyaising what is sometimes called the
“heat index”) and further encourage air conditignuse.

In order to account for weather effects as acclyraepossible (for financial planning
purposes, not infrastructure planning), the Conaettransmission/distribution
companies provide a forecast based on “normal weatbr assumed temperatures
consistent with approximately the past 30 yeamneteorological data. This is also
referred to as the “50/50” forecast, which meaias, tim a given year, the probability of
the projected peak load being exceeded is 50 penvhile the probability that the actual
peak load would be less than predicted is alsoeBOegmt. Another way of considering
this 50/50 forecast would be to say that it haspttedability of being exceeded, on
average, once every two years.

In its normal weather (50/50) forecast, CL&P préelica peak load of 4932 MW for its
service area during 2011. This load is expectagtdw during the forecast period at an
annual compound growth rate (ACGR) of 2.33 peragatching 6070 MW in 2020. Ul
predicted, in its normal weather (50/50) forecagigeak load of 1307 MW for its service
area during 2011. This load is expected to groundithe forecast period at an ACGR
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of 1.08 percent, reaching 1440 MW in 2020. CMEEEdcted, in its normal weather
(50/50) forecast, a peak load of 353 MW for itsygar area during 2011. This load is
expected to grow during the forecast period at @R of 1.14 percent, reaching 391
MW in 202G. All three of the State utilities’ 50/50 summesax loads are depicted in
Figure la.
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Figure 1la: Utility Adjusted Historical & 50/50 Peak Load Forecast in
MW
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The sum of the three utilities’ forecasts resulted projected statewide peak load of
6592 MW during 2011. This load is expected to gedvan ACGR of 2.03 percent and
reach 7901 MW by year 2020. The statewide ACGR&ighted average of the three
utilities’ ACGRs. Since CL&P has the largest seevarea in Connecticut, and its
customers are the dominant source of load in tage Sit is not surprising that the
statewide ACGR of 2.03 percent is comparable to BIsSACGR of 2.33 percent. The
statewide ACGR is lower than CL&P’s due to the efffef slower projected growth rates
in Ul and CMEEC territories. (See Figure 1a.) eTouncil notes that the sum of three
utilities’ forecasts can only approximate the Castivait peak load. Because temperatures
and customer usage patterns vary across the Statdree utilities do not necessarily
experience their peaks on the same hour and/or dayelndeed, adding the three
utilities’ forecasts may slightly overstate the lpézad in the State, but the error is
generally considered quite small.

ISO-NE predicted, in its 50/50 forecast for Conieidt a peak load of 7270 MW during
2011. This peak load is expected to grow at an R@E1.26 percent and reach 8135
MW by year 2020. Note that the ISO-NE 50/50 fost@xceeds the sum of the utilities’
forecasts each year by an average of 412 MW. i$hdse to a difference in how
conservation and load management (C&LM) and digtetd generation (DG) are treated,
but has no material difference in facility plannin@ hese topics will be discussed in
later sections.) Generally, ISO-NE considers C&aMl DG to be capacity resources
(i.e. sources similar to generation) while the Gasticut utilities consider them to be
reductions in load. Thus, the forecasts diffeapproximately the sum of the C&LM
and DG effects. See ISO-NE and the State utiliteescasts in Figure 1b.
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Figure 1b: 50/50 Forecasts in MW
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The ISO-NE 50/50 forecast is depicted in yellowrigure 1b. The Connecticut utilities
peak including the effects of C&LM and DG is depitin dark red. The Connecticut
utilities peak excluding the effects of C&LM and IA&e depicted in orange. The orange
curve more closely matches the ISO-NE projectioms@ovides an approximately
“apples to apples” comparison. This is evidenhascurves intersect at approximately
year 2016.

The more significant forecast to be discussedisrdview is the one produced by ISO-
NE. Called the “90/10” forecast, it is separatarfrthe normal weather (50/50) forecasts
offered by the Connecticut utilities. Howeverisithe one used by both ISO-NE and by
the Connecticut utilities for utility infrastructiplanning, including both transmission
and generation.

A 90/10 forecast is a plausible worst-case hot ngradcenario. It means there is only a
10 percent chance that the projected peak loaddimiexceeded in a given year, while
the odds are 90 percent that it would not be exadata given year. Put another way,
the forecast would be exceeded, on average, oy every ten years. While this
projection is quite conservative, it is reasondbtdacility planning because of the
potentially severe disruptive consequences of igade facilities: brownouts, blackouts,
damage to equipment, and other failures.

Utility planners must be conservative in estimatisf because they cannot afford the
alternative. Just as bank planners should ensarkdalth of the financial system by
maintaining sufficient collateral to meet worst-edsjuidity risks, so load forecasters
must ensure the reliability of the electric systeyrmaintaining adequate facilities to
meet peak loads in worst-case weather conditiorsleVdver-forecasting can have
economic penalties due to excessive and/or unregesspenditures on infrastructure,
the consequences of under-forecasting can be maooh serious. Accordingly, the
Council will base its analysis in this review or ##5O-NE 90/10 forecast.

Specifically, ISO-NE’s 90/10 forecast has a praéedworst-case) peak load for
Connecticut of 7885 MW in 2011. This load is expéddo grow at an ACGR of 1.26
percent and reach 8825 MW by 2020. See Figure 1c.
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Figure 1c: Extreme Weather and 90/10 Forecasts in MW
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Forecasting Electric Energy Consumption

Energy is the product of the average load and tickean analogy, load (or rate of
energy consumption) can be thought of as the galb@n minute running out of a water
faucet to fill a sink. Energy can be thought offeestotal number of gallons of water that
accumulate in the sink or gallons per minute tithesnumber of minutes.

Accordingly, energy consumption is representednitswof load multiplied by time or
Watt-hours. On a household scale and for mostredesales, a unit of kilowatt-hours is
used (kWh, or one thousand watt-hours) for enef@y.a larger statewide scale, the units
used are megawatt-hours (MWh or one million watifsy or gigawatt-hours (GWh, or
one billion watt-hours).

While load (demand) is measured as an instantarss@pshot of time (usually recorded
hourly by utilities), energy is the total work doby the electricity over time. For
example, a 23-Watt compact fluorescent light balbstimes electricity at a rate of 23
Watts. If the bulb were on for ten hours, thelteteergy consumed would be 230 Watt-
hours or 0.23 kWh. A much larger load, for exampl&,500 Watt electric heater, would
only have to run for approximately 9.2 minutes §3 hours) to consume 0.23 kWh of
energy. A household or business electric metarngisdly records the sum of the energy
in kilowatt-hours of all loads that have operatedive premises during the billing period.
For larger accounts, meters also record the iretaous load (i.e. demand).

The three transmission/distribution utilities maintrecords of total energy consumption
in their service area. This total is generally $hen of the customers’ consumption, the
utilities’ internal consumption, and losses in fygstem. The sum of the three utilities’
energy consumption, like the sum of their loadsy approximates the electric energy
consumption in Connecticut, because some sup@ee their own needs
independently, but this marginal supply is tiny.

CL&P predicted that the total electric energy canptior? in its service area would be
23406 GWh during 2011. The calculated ACGR is hé&ent. This means the energy
consumption is forecast to increase over time. sTkaoergy consumption is expected to
increase to 25677 GWh by 2020.

Ul predicted that the total electric energy constiompin its service area would be 5769
GWh during 2011. UI's projections also result mACGR of 0.63 percent. That is,
UI's electric energy consumption is expected tovbjdncrease over the forecast period
to reach 6107 GWh by 2020.

CMEEC predicted that the total electric energy comgtion in its service area would be
1832 GWh during 2011. This number is expecteddavglowly at an ACGR of 0.62
percent, reaching 1936 GWh by 2020.
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Taken together, these data result in a projectadwside electric energy consumption of
approximately 31007 GWh for 2011. This numbenigeeted to increase at a (weighted)
ACGR of 0.94 percent and reach 33720 GWh by 2020.

On the surface, the energy consumption ACGR of 8¢ seem inconsistent with the
more than double 2.03 percent ACGR of peak eleldad in the State. Actually, it is

not. The discrepancy can be explained in ternthahging customer behavior in
response to higher electric rates, to technologicahge, and to various efficiency efforts
encouraged by the utilities and the State.

It appears that customers are conserving elegtmdierever possible to reduce their
electric bills, thus mitigating the average ince=am electric energy consumption. On
the other hand, demand for air conditioning duthmg hottest days (and hours) of the
year appears to remain strong, and energy consomghtiring peak periods continues to
grow. Since the short peak periods when peoplt nehto conserve are offset by the
much longer periods when people do conserve, teeatitrend for electric energy
consumption increases more slowly than the growtteiak load.

As is the case with electric load, ISO-NE also ptes electric energy consumption data
for Connecticut. Specifically, ISO-NE predictsalec energy consumption in
Connecticut to be 33795 GWh in 2011. This numb&xipected to grow at an ACGR of
1.00 percent and reach 36950 GWh by 2020. Figuiepkts the four requirement
forecasts.

Figure 2 also includes two curves showing Connatboth with and without
Conservation and Load Management (C&LM) and Distiel Generation (DG) (See
next section). The curve for Connecticut withoutl®&and DG is closer to the ISO-NE
curve because of different approaches to C&LM aliDthe modeling done by ISO-
NE and the Connecticut utilities, as explainedhim hext section.
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Figure 2: State and Utility Energy Requirements in GWh
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CONSERVATION AND LOAD MANAGEMENT AND
DISTRIBUTED GENERATION

Conservation and Load Management (C&LM) and Distied Generation (DG) are all
types of energy efficiency: that is, they are adithods of reducing load on the electric
system without compromising essential service ¢oethd user. Conservation means
reducing wasted energy; Load Management meanstuaff non-essential loads during
peak periods; and DG means generation that is cteohéo a local distribution system,
as opposed to transmission.

Of the C&LM and DG components, conservation hagtieatest effect on net energy
consumption because it is in effect during morerbad the year. Load management
tends to have a minimal effect on energy consumgigcause the savings come during a
very limited number of hours. DG has relatively #rmpawer outputs currently, so even
with greater run time, the effect on net energyscmnption is also quite small.

Collectively, these methods of energy efficiency ba considered a reduction in demand
or an increase in supply. As mentioned earlier,Gbnnecticut utilities consider C&LM,
DG a reduction in load, while ISO-NE considers sugply resource. Either way, the net
result is the same: less stress on the electrtersyseduced need to construct additional
generation and transmission, and greater abilisetge loads while reducing pollution
and need for fuels, particularly fossil fuels. O#1L.DG can also have economic benefits,
since the marginal cost per kW of energy efficienag be less than that of new
generation, depending on the method employed.

The Connecticut Energy Conservation ManagementECMB) was created by the
Legislature in 1998 to advise and assist the Staiidity companies in developing and
implementing cost-effective conservation programsieet Connecticut’'s changing and
growing energy needs. With the approval of thelieultility Regulatory Authority
(PURA), formerly known as the Department of Puklidity Control (DPUC), the

ECMB also guides the distribution of the Connedti€Energy Efficiency Fund (CEEF),
which finances energy efficiency programs of vasi@inds all over the State. CEEF’s
money comes from a surcharge on customer eledlisc Effective July 1, 2011, the
CEEF be40ame part of the newly created Clean Erf@rggnce and Investment Authority
(CEFIA).

Most of the CEFIA programs are implemented and adtared by CL&P and Ul, who
are also accountable for attaining State-approegfbpnance goals—goals that include
reducing both energy consumption and peak load. E®MBas a separate program for
energy efficiency, but with the same goals.

The ECMB submits an annual report to the legistatagarding energy efficiency
programs in Connecticut. In the ECMB report dattadch 1, 2010, the ECMB notes
that the CEFIA programs (for CL&P, Ul, and CMEE@$}ulted in annual energy savings
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of 423 GWh or 1.33 percent of the State’s 2010g@neonsumption, and lifetime savings
of 3700 GWh.

Ul projected a load reductidiiexcluding DG) of 7.3 MW in 2011. This number is
expected to increase to 43.5 MW by 2020. Load mament has been assumed to be
zero by Ul for the forecast period. This is a @wmative assumption given that
participation in the load management program isivary and difficult to accurately
predict. However, CL&P and CMEEC have includedrtled management projections
in their total forecast load reductions. SpeclficaCL&P projected a load reductibn
(excluding DG) of 120 MW in 2011 due to C&LM. Thisimber is expected to grow to
323 MW by 2020. Finally, CMEEC reported a projeciead reduction (excluding DG)
of 15.4 MW for 2011. This number is expected tovgto 29 MW by 2020.

Collectively, this results in a statewide peakdloaduction due to C&LM (and excluding
DG) of 142.7 MW in 2011 This cumulative load reduction is projectedrtorease
annually with a substantial ACGR of 12.0 percert sgach 395.5 MW by 2020, the end
of the forecast period. By the end of the forepasiod, the magnitude of this reduction
in load is nearly on the order of the output of Br&lgeport Harbor #3 facility in
Bridgeport. Figure 3 depicts the projected anpealk load reduction by utility
throughout the forecast period.
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Figure 3: Load Reductions Due to Conservation, Load
Management/Response, and Distributed Generation
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The Council believes that energy efficiency andgpans like CEFIA are an extremely
important part of Connecticut’s electric energatdgy. Increased efficiency allows the
State’s electric needs to be met, in part, withoctirring the financial costs and the
incremental pollution that would be caused by digiiag generation to serve the
additional load. Reductions in peak load due todased efficiency can also impact the
schedule of necessary changes to existing utilitastructure, such as transmission lines
and substation equipment (transformers, distrilbufe@ders, etc.) and hence tends to
hold down utility costs. Electric energy efficienalgo reduces federal congestion costs
and the costs of new generation.

In recent forecast years, Connecticut has been guhenstates leading the country on
energy efficiency. It was third in the national kamgs put out by the American Council
for an Energy-Efficient Economy during 2008, buh@w eighth, on account of the poor
economy. (See annual scorecardratv.aceee.org Long-term national projections by
the U.S. Department of Energy (DOE) show that egiptpthe most energy-efficient
technologies over the next 25 years could decreasegy consumption by 27 percent.
Thus, the upside for Connecticut would be constalerd the State were to resume the
investment targets in place just three years ago.

ELECTRIC SUPPLY

While peak loads occur during the summer, the etesystem is further challenged by
the fact that generation output is at its lowestrduthe summer. This is largely due to
lower thermodynamic efficiencies of many plants whige outside temperatures are
higher. Accordingly, generators report two differpower outputs to ISO-NE. They are
referred to as Summer and Winter Seasonal Clainagaldilities, respectively. (See
Appendix A.) Connecticut’'s August 2011 ISO-NE digghed generation output is
8141.65 MW in the summer, with a higher total o¥829 MW during the winter.

Even taking into account the most conservativedase(the ISO-NE 90/10 forecast), and
the worst-case generating output (the summer outinet Council anticipates that

electric generation supply during the forecastqeewill be adequate to meet demand.
Neglecting retirements, going forward, Connectitas a surplus of generation during the
forecast period. Plant retirements would decrgaseration; however, the New England
East West Solution (NEEWS) transmission projectshé extent they are approved,
would offset generation losses by increasing impapacity. See Table 2, and also the
section on Transmission.

New Generation

The largest addition to Connecticut’'s generaticoueces is the Kleen Energy facility.
The 620 MW Kleen Energy facility in Middletown isnatural gas-fired (with oil backup)
combined-cycle generating facility. The plant vagpproved by the Council in Docket
No. 225. Kleen was later selected in a requespifoposal (RFP) as a project that would
significantly reduce federally mandated congestiobarges. It went into service in June,
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2011. Accordingly, the Kleen Energy plant is refézl in the load/resource balance table
(Table 2) based on in-service availability for suenr2011.

Public Act 07-242, An Act Concerning Electricitychknergy Efficiency, created an
expedited Council review and approval processciitiae the siting of certain new
power plants. The Council is mandated to approvednyaratory ruling:

» the construction of a facility solely for the puggoof generating electricity, other
than an electric generating facility that uses eachaterials or coal as a fuel, at a
site where an electric generating facility opergigdr to July 1, 2004;

» the construction or location of any fuel cell—urdélse Council finds a
substantial environmental effect—or of any custoside distributed resources
project or facility or grid-side distributed resoas project or facility with a
capacity of not more than 65 megawatts, so lorguak the project meets the air
quality standards of the Department of EnvironmigRtatection;

» the siting of temporary generation solicited by BPpursuant to section 16-19ss
of this act.

Many projects, instead of being submitted to thert@d as applications for Certificates
of Environmental Compatibility and Public Need, esubmitted as petitions for
declaratory ruling under this provision. Severalject 150 proposals (see below) were in
this category.

Project 150

Project 150 is a program funded by the CEFIA. Tine af this program is to stimulate
Class | renewable energy generation. Applicantsateapproved by the Council receive
secure funding via long-term power purchase agraesmneith CL&P and Ul. Table 1
reports each applicant’s status before the Couswed,estimated in-service dates for
those already approved. (See also later sectionsrawable generation projects.) In the
some cases, the actual power to be provided totiltees under contract for Project 150
could be less than the project’'s power output. rEmeaining output may be sold to the
grid under other terms/arrangements.
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Table 1: Renewable | Generation Projects Selected in Project 150
Council
Project Location Project MW | Contract MW | Est. In-service Date | Review Status
DFC-ERG Bloomfield Bloomfield 3.65 3.65 2011* Approved
DFC-ERG Glastonbury Glastonbury 3.4 3.4 2011* Approved
DFC-ERG Milford Project Milford 9 9 2011* Approved
Bridgeport Fuel Cell Park Bridgeport 14.93 14.93 2012 Approved
Watertown Renewable Power, LLC Watertown 27.3 15 2013 Approved
Plainfield Renewable Energy Plainfield 37.5 30 2014 Approved
Total Capacity Approved by Council 95.78 75.98
Project Location Project MW | Contract MW | Est. In-service Date | Review Status
Clearview East Canaan Energy, LLC North Canaan 3 3 2011~ Not Rec'd
Clearview Renewable Energy, LLC Bozrah 30 30 2011* Withdrawn
DFC-ERG Trumbull Trumbull 3.4 3.4 2011* Not Rec'd
Stamford Hospital Fuel Cell CHP Stamford 4.8 4.8 2011* Not Rec'd
Waterbury Hospital Fuel Cell CHP Waterbury 2.8 2.8 2011~ Not Rec'd
Cube Fuel Cell Danbury 3.36 3.36 2012 Not Rec'd
South Norwalk Electric Works South Norwalk 35.5 30 2012 Not Rec'd
Other Project Capacity 82.86 77.36
*Construction has not yet commenced.
Source: CL&P Forecast dated March 1, 2011

Bridgeport Energy Il LLC - Bridgeport

On June 5, 2008, the Council approved another faggl-fuel generation project: the
Bridgeport Energy Il (BEI) facility. This is a 88MW single cycle natural gas-fired
generating plant with ultra low sulfur fuel oil tee backup fuel. It was the subject of
Petition No. 841. The plant would be located atshe of the existing 442 MW (summer
rating) Bridgeport Energy facility. The BEII prajewas also selected as an expedited
peaking facility. However, the current econonoaditions make it unlikely that the
project will go forward soon, or at all. Accordiggat this time, it is not included in the
load/resource balance in Table 2 to be conservative

Montville Power LLC — Montville

On June 22, 2009, Montville Power LLC (MP) subndtgepetition (Petition No. 907) for
a declaratory ruling that no Certificate is reqdifer the proposed construction,
maintenance, and operation of a 40 MW wood bionfiasled generating facility. Such a
facility would replace Montville Unit 5, which isi&81 MW (summer rating) oil and
natural gas-fired steam electric generator. Thewered facility could generate up to 40
MW of electricity using wood fuel, and up to 82 M¥ging natural gas or ultra-low

sulfur distillate fuel during high demand periodhe project was approved by the
Council on February 25, 2010 and has all its pexmWWith a power purchase contract,
the project could be commercially available in 208ince this is a repowering of nearly
equal peak megawatts, the project is not refleictdable 2.
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PSEG Power LLC — New Haven

On November 23, 2009, PSEG Power Connecticut LL&E@®) submitted a petition
(Petition No. 925) for a declaratory ruling that@ertificate is required for the proposed
construction, maintenance, and operation of thB24& KIW electric generating peaking
units. The units would be dual-fuel (natural gdsand would be able to commence
operations within ten minutes of being dispatcheddD-NE. Black start capability (the
ability to start without outside grid power) is@lscluded to improve the reliability of
Connecticut’s power system.

While the original petition included an overheado#lical connection, PSEG
subsequently filed another petition (Petition Né6Pon November 2, 2010 for an
underground connection, after that was found ttebsible and of comparable cost to the
overhead connection. Petition Nos. 925 and 97@approved on January 7, 2010 and
December 16, 2010, respectively. This projeckjgeeted to go into service
approximately during June 2012.

Wind Renewable Projects

On November 17, 2010, BNE Energy Inc. (BNE), subetdita petition to the Council for
a declaratory ruling that no Certificate is reqdifer the construction, maintenance, and
operation of a 3.2 MW Wind Renewable Generatingifpat 178 New Haven Road in
Prospect, Connecticut. The proposed project exmed to as “Wind Prospect.” The
Wind Prospect project was denied by the CounciVary 12, 2011.

On December 6, 2010, BNE submitted a petition éoQbuncil for a declaratory ruling
that no Certificate is required for the constructimaintenance, and operation of a 4.8
MW Wind Renewable Generating facility at Flagg HRibad in Colebrook, Connecticut.
The proposed project is referred to as “Wind CalekrSouth.” The Wind Colebrook
South project was approved by the Council on Ju2®21.

On December 13, 2010, BNE submitted a petitiotnéoGouncil for a declaratory ruling
that no Certificate is required for the constructioperation, and maintenance of a 4.8
MW Wind Renewable Generating facility located onmndted-Norfolk Road (Route 44)
and Rock Hall Road in Colebrook, Connecticut. phagect is referred to as “Wind
Colebrook North” The Wind Colebrook North projecis approved by the Council on
June 9, 2011.

While a total of 9.6 MW of new wind generation heeen approved by the Council, the
precise in-service dates of the projects are nokryawn. Accordingly, to be
conservative, the wind projects have not been dexdun the current Council forecast.
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Demand/Supply Balance

Table 2 contains a tabulation of generation capasit peak loads. The ISO-NE 90/10
forecast is applied in this table. Note that pleakli here is combined with a reserve
requirement. This is an emergency requirementchHgi in case a large generating unit
trips off-line, reserves must be available to congage rapidly for that loss of capacity.
The largest reserve requirement is 1,225 MW, whicpproximately the current
summer output of the State’s largest generating Milstone 3.

Assumed unavailable generation estimates a typioaber of power plants off-line for
maintenance purposes. Existing generation sugglyurces are based on the total
existing generation in Connecticut listed in Appentl. Appendix A contains data from
ISO-NE’s August 2011 Seasonal Claimed Capabilippre Approved generation

projects (not yet constructed and/or completepése included in Table 2. As indicated

in Table 1, in-service dates for these facilities @stimates and may be subject to change.

The retirement of older generating units is diffido predict because it is the result of
many factors such as market conditions, environateéagulations and the generating
companies’ business plans. While NRG Energy line ¢wner of several older fossil-
fueled steam facilities) testified at the Councli®L1 hearing that it has are no plans at
this time to retire facilities during the forecastriod, the 2010 IRP has several retirement
assumptions in its base case. To maintain consitéhe Council adopts these
retirement assumptions, but cautions that theyang tentative and subject to change.

Specifically, the 2010 IRP assumes that Bridgeparbor (130 MW summer),
Middletown No. 3 (236 MW summer), Norwalk Harbor Nlo(162 MW summer), and
Norwalk Harbor 2 (168 MW summer) would retire inl30 Accordingly, Table 2
includes the loss of 696 MW (total) beginning in.30 The 2010 IRP also assumes that
the following facilities would retire in approxinedy 2016: Middletown No. 4 (400 MW
summer), Montville 6 (407 MW summer). Thus, Tablalso includes the incremental
loss of 807 MW beginning in 2016.
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Table 2: MW Balance

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
90/10 Load 7885 8020 8140 8255 8355 8465 8555 8655 8740 8825
Reserve (Equiv. Millstone 3) 1225 1225 1225 1225 1225 1225 1225 1225 1225 1225
Load + Reserve 9110 9245 9365 9480 9580 9690 9780 9880 9965 10050
Existing Generation 7345 7345 7345 7345 7345 7345 7345 7345 7345 7345
Est.Unavail. Generation 576 576 576 576 576 576 576 576 576 576
Available Generation 8142 8142 8142 8142 8142 8142 8142 8142 8142 8142
Normal Import* 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Energy Efficiency2 per Fig. 3 24 59 88 116 144 171 199 226 254 282
Total Avail. Resources 10166 10201 10230 10258 10286 10312 10340 10367 10395 10423
Surplus/Deficiency? 1056 956 865 778 706 622 560 487 430 373

Approved Generation Projects

Ameresco 5 5 5 5 5 5 5 5 5 5
Project 150* 16 31 58 96 96 96 96 96 96 96
PSEG Power New Haven 130 130 130 130 130 130 130 130 130
CMEEC DG 38 38 38 38 38 38 38 38 38 38
Ansonia 58 58 58 58 58 58 58 58 58
Surplus/Deficiency 1115 1218 1154 1105 1033 949 887 814 757 700
Possible Generation Retirements Per 2010 IRP® -696 -696 -696 -1503 -1503 -1503 -1503 -1503
Surplus/Deficiency 1115 1218 458 409 337 -554 -616 -689 -746 -803

Future Projects Under Council Review
NEEWS®"® 0 0 300 300 700 1100 1100 1100 1100 1100

Future Projects Not Yet Filed®
South Norwalk Renewable Generation (Proj. 1 36 36 36 36 36 36 36 36 36

Stamford Hospital Fuel Cell CHP (Proj. 150) 5 5 5 5 5 5 5 5 5
Clearview East Canaan Energy, LLC (Proj. 15 3 3 3 3 3 3 3 3 3
Waterbury Hospital Fuel Cell CHP (Proj. 150) 3 3 3 3 3 3 3 3 3
Cube Fuel Cell (Proj. 150) 3 3 3 3 3 3 3 3 3
DFC-ERG Trumbull (Proj. 150) 3 3 3 3 3 3 3 3 3
CMEEC DG 12 12 12 12 12 12 12 12 12
Total Net Surplus/Deficiency 1115 1283 823 774 1102 611 549 476 419 362

This is an average value. The actual import capacity can range between 1,500 MW to 2,500 MW.

“This takes into account only passive (non-dispatched) demand reductions such as energy efficiency, to be conservative.

*This is based on a one-in-ten years event and assumes conservative import capacity, no load response, and no newly-approved generation.

*Only the Council-approved projects associated with Project 150 are listed in this row.

*Such retirements are hypothetical based on certain conditions, and are difficult to predict with certainty at this time, especially since they require ISO-NE approval.
SNEEWS is a group of transmission projects, three of which are in Connecticut. The Council has already approved one: the Greater Springfield Reliability Project.
The other NEEWS applications are expected to be received in the future.

¥The effect of NEEWS on import capacity will ultimately depend on which of the projects are approved and their final configuration(s).

°It is not known when these projects will be filed with the Council or whether they would be approved.
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Existing Generation

Nuclear Powered Generation

Nuclear plants use nuclear fission (a reactionhirctv uranium atoms split apart) to
produce heat, which in turn generates steam, andtéam pressure operates the turbines
that spin the generators. Since no step in theggsinvolves combustion (burning),
nuclear plants produce electricity with zero aingsions. Pollutants emitted by fossil-
fueled plants are avoided, such as sulfur diox8{x), nitrogen oxides (NOXx), mercury,
and carbon monoxide. (SOx and NOx contribute td sn and smog.) Nuclear plants
also do not emit carbon dioxide, which is a siguifit advantage in the effort to curb
greenhouse gas emissions. However, issues remthinegard to security, the short

and long-term storage of nuclear waste, and thecfogew plants.

Connecticut currently has two operational nucldéectec generating units (Millstone
Unit 2 and Unit 3) contributing a total of 2100 M&Ysummer capacity, approximately
25.8 percent of the State’s generating capacitye Millstone facility is the largest
generating facility in Connecticut by power output.

The former Millstone 1 reactor has been decommmegian place. Dominion Nuclear
Connecticut Inc. (Dominion), owner of the Millstoarits, has no plans at this time to
construct another nuclear power generating urihiasite.

Dominion submitted license renewal applicationthUnited States Nuclear Regulatory
Commission (NRC) on January 22, 2004. On NoveraBeR005, the NRC announced
that it had renewed the operating licenses of Piaihd Unit 3 for an additional 20 years.
With this renewal, the operating license for Unis 2xtended to July 31, 2035 and the
operating license for Unit 3 is extended to Noven#tie 2045.

On October 29, 2010, the Council received a petiiom Dominion for a declaratory
ruling that no Certificate is required for the pospd replacement of the Reserve Station
Service Transformer and Normal Station Service 3i@mer for the Millstone Unit 2
facility. On December 2, 2010, the Council appibtiee petition. This project is
expected to maintain reliability at the Millstoreeiiity.

Coal Powered Generation

Connecticut has two coal-fired electric generafalities contributing 566 MW, or
approximately 7.0 percent of the State’s currepacdy. The AES Thames facility,
located in Montville, burns domestic coal and gates approximately 182.65 MW. The
AES Thames facility is technically a cogeneratiaaility because, besides generating
electricity for the grid, it also provides procetsam to the Jefferson Smurfit-Stone
Container Corporation.
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The other coal-fired generating facility in Connegt is the Bridgeport Harbor #3
facility located in Bridgeport. This facility busrimported coal and has a summer power
output of approximately 383.43 MW.

While both of these facilities are listed as caalfoAppendix A, the Council notes that
the AES Thames facility is not a dual-fuel facilagd cannot operate on oil alone. Oil is
only used to help ignite the coal initially to $tdre plant. However, the Bridgeport
Harbor #3 unit is a dual-fuel facility capable @evating on oil only.

In general, using coal as fuel has the advantaigas abundant domestic supply (US
reserves are projected to last more than 250 yeard)an existing rail infrastructure to
transport the coal. However, despite the advastafdomestic coal, generators
sometimes find imported coal more economical to Wééh very low sulfur content,
imported coal does not require as much cost fosgioms control.

In conventional coal-fired plants, coal is pulvedznto a dust and burned to heat steam
for operating the turbines. However, burning doahake electricity causes air
pollution. Pollutants emitted include sulfur did&j carbon dioxide, and mercury. Coal-
fired power plants have high carbon dioxide emissilative to plants using other fuels;
thus, they are considered particularly significaontributors to global warming.

Petroleum Powered Generation

Connecticut currently has 43 oil-fired electric geating facilities contributing 2983
MW, or 36.6 percent of the State’s current capacity

Additional oil-fired generation is not likely in ¢éhnear future, due to market volatility and
mounting oil prices. (However, replacement andépowering of existing aging units
may occur.) In particular, the price of crudeaitrently exceeds $80 per barrel.

Moreover, oil-fired generation presents environrakptoblems, particularly related to
the sulfur content of the oil, and may face tigltieremissions standards in the near-
term, such as regulation of carbon dioxide emissiddome of the oil-fired generating
facilities in Connecticut are dual-fueled, meantingt they can switch to natural gas if
necessary. Currently, six generating units in @otinut (Middletown #2 and #3;
Montville #5; New Haven Harbor #1; Pierce; and Waiey Generation), totaling
approximately 1055 MW, have the ability to changmf oil to gas. The Council
believes that dual-fuel capability is an importpatt of diversifying the fuel mix for
electric generation, with the benefit of avoidingealependence on a particular fuel.

Natural Gas Powered Generation

Connecticut currently has 20 natural gas-fired gtiveg units (not including Lake Ro&d
which is electrically more a part of Rhode Islahdrt Connecticut) contributing a total of
1,384 MW, or 19.3 percent of the State’s generataquacity. This includes additions
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such as Waterbury Generation, Kleen Energy, andiMidwn #12-15 with summer
ratings of 98 MW, 620 MW, and 188 MW, respectively.

Natural gas-fired electric generating facilities greferred over those burning coal or oll
primarily because of higher efficiency, lower ialtcost per MW, and lower air pollution.
Natural gas generating facilities also have theaathge of being linked directly to their
domestic or North American fuel source via a pipeli

Some natural gas generating plants, such as BragEpergy, Milford Power, Lake
Road, and the new Kleen Energy plant are combiyetbc Added to the primary cycle,
in which gas turbines turn the generators to mékerity, is a second cycle, in which
waste heat from the first process is used to gémsetaam: steam pressure then drives
another turbine that generates even more elegtridihus, a combined-cycle plant is
highly efficient, with an efficiency on the ordelr@ percent. However, the tradeoffs are
higher initial costs and increased space requirégsrfenthe extra generating unit.

Two combined-cycle gas plants—the Towantic powanpin Oxford and the NRG
facility in Meriden—have been approved by the Calyibcit remain pending due to
market conditions. The estimated completion datesiot known at this time.
Accordingly, to be conservative, they are not ideld in Table 2.

Hydroelectric Power Generation

Connecticut’s hydroelectric generation consist@®facilities contributing
approximately 118 MW, or 1.4 percent of the Stateigent generating capacity.
Hydroelectric generating facilities use a renewalergy source, emit zero air
pollutants, and have a long operating life. Alsamne hydro units have black start
capability. The main obstacle to the developméiidaitional hydroelectric generation
in Connecticut is a lack of suitable sites.

FirstLight Power Enterprises, Inc. (FirstLight), i@ecticut’s largest provider of
hydroelectric power, owns the following hydroeléctacilities: Bantam, Bulls Bridge,
Falls Village, Robertsville, Scotland, Stevensoattville, Tunnel 1-2, Rocky River, and
Tunnel 10. Other hydroelectric facilities (oveM&V) not owned by FirstLight include
Derby Dam and Rainbow Dam located in Shelton anddébr, respectively.

Solid Waste Power Generation

Connecticut currently has approximately 180 MW afcswaste-fueled generation, or
approximately 2.5 percent of the State’s generatapacity. The Exeter generating plant
in Sterling burns used tires, and has a summaergati approximately 24 MW. The
remaining approximately 156 MW of solid waste-fukggeneration includes: Bridgeport
(Wheelabrator); Bristol Resource Recovery Fac(RRF); Lisbon RRF; Preston RRF;
Walllingford (Covanta) RRF; and the Connecticut Rese Recovery Agency South
Meadows facility. See Table 4.
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Table 4

Solid Waste-fueled Generation MW
Bridgeport (Wheelabrator) 59.25
Bristol Resource Recovery Facility 12.86
Lisbon Resource Recovery Facility 13.73
Preston Resource Recovery Facility 16.45
Walllingford Resource Recovery (Covanta) Facility 4.40
Connecticut Resource Recovery Agency - South Meadows Unit #5 24.26
Connecticut Resource Recovery Agency - South Meadows Unit #6 24.43
Exeter Tire-burning Facility 24.01
Total 179.39

Solid waste has the advantage of being a renewlabkdly supplied fuel and it
contributes to Connecticut’s fuel diversity. Itnst affected by market price volatility,
nor supply disruptions—significant advantages dussil fuels. In addition, the
combustion of solid waste reduces the amount afespaeded for landfills.

Recently passed energy legislation encouragese@apment and expansion of waste-
to-energy facilities. Trash-to-energy plants ayesidered a Class Il renewable resource,
which could count toward the Renewable Portfoliarstrds. (See later section titled
“Renewable Portfolio Standards.”)

Miscellaneous Distributed Generation

Approximately 134 MW of electricity is generated ®y independent entities in
Connecticut such as schools, businesses, and horhesportion of generation is not
credited to the State’s capability to meet demaswhbse ISO-NE does not control its
dispatch. However, these privately-owned unitselwe to reduce the net load on the
grid, particularly during periods of peak demardey range from 5 kW to 32.5 MW in
size and are fueled primarily by natural gas, w#keral others using oil, solid waste,
hydro, landfill gas (essentially methane), and prago  The newest significant addition to
this category is the 24.9 MW cogeneration faciitythe University of Connecticut. This
unit was put into service in August 2005.

The applications for distributed-connected fuel bave been quite steady, and thus the
Council has approved seven projects totaling 4KMGr 4.1 MW in 2011 so far. These
have not been included in Table 1 because theyarESO-NE dispatched.

A significant portion of the small generation caiggis supported by programs for clean
energy, which include small wind and solar PV. ai) several unreported units may be
in service in Connecticut. Therefore, the totabamt of miscellaneous small generation
is an approximation at best.
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Fuel Mix
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Based on existing generation and future (approgedgration projected in Table 1, the
estimated fuel mix (by MW) is provided below fori20and also 2020, the end of the
forecast period. The retirement assumptions o201 IRP are included in the 2020

Fuel Mix chart. See Figure 4a and 4b below.
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*Lake Road plant (~745 MW) is not included in the fuel mix charts because it is
electrically more a part of Rhode Island than Connecticut.
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Import Capacity

The ability to import electricity plays a significerole in Connecticut’s electric supply.

It is essential for maximizing reliability and falowing economic interchange of electric
energy. Connecticut can reliably import approxiehail, 500 MW to 2,500 MW of

power from the neighboring states of New York, Rih¢égland, and Massachusetts.
2,500 MW is considered the maximum and best-cameasio at this time. To be
conservative, the Council has assumed only 2,000 dfliMport capacity.

Connecticut has one 345-kV tie with each bordesitage. The 345-kV tie from New
York can carry 18 percent of our import capacithe 345-kV tie from Rhode Island can
carry 31 percent. The 345-kV tie from Massachusstiscarry about 32 percent. This
results in 81 percent of our imports being carnachigh-capacity lines. The remaining
power is carried via 115-kV interstate connections.

While the previous imports mentioned have all bexeithe alternating current (AC)
transmission system, there is one direct curre@) ({2 between New Haven and Long
Island called the Cross Sound Cable. The Crosad@able is 150-kV DC and has a
capacity of approximately 330 MW in either directio

The 2500 MW import capability only represents al@ipercent of the State’s peak
demand. Looking ahead, CL&P is developing a traesion upgrade plan that would
increase the State’s import capacity to approxiimat® percent of peak demand. This
plan would significantly increase the reliabilitf @onnecticut’s supply system and allow
for greater import of economical supply. This plaknown as NEEWS. (See
Transmission section.)

Market Rules Affecting Supply

Forward Capacity Market (FCM)

Deregulation of the electric system in Connectanud other New England states was
intended to introduce competition into the wholesahrket for electric capacity and
increase investment in generation while drivinggsidown. This laudable aim was
difficult to achieve, mainly because electricitysrand is such a necessity that market
rules at the time—as established by FERC and pexttly ISO-NE—imposed penalties
suppressing competition on behalf of reliabilitygts. During a chaotic transition period
of about seven years after deregulation, 1998-2I813;NE’s authority to enforce
reliability brought more control over the increagincomplex and extended electric
system into its hands. At the same time, Stateagers saw prices rise steeply, while
diversified generation did not replace traditioreources to the extent expected, and
transmission improvements, instead, were proposddpproved by the Council to meet
increased load. At length, in 2006 the states m@ehsettlement with FERC whereby a
new electric market in New England was createatsfy the twin aims of competition
and reliability more equally.
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This new market, the FCM, starts with ISO-NE’s patjons of system needs three years
in advance, then holds an annual declining audctigurchase generation meeting those
needs. The FCM has begun to assure lower pro-catearity prices along with reliable
supply. It has introduced greater stability to nh@rkets because it: a) assures capacity
and price three years ahead; b) establishes rigdnoancial tests that generators must
pass to qualify for the auction; and c) includdsdaive rules to enforce auction
commitments. Above all, the FCM has succeeded Isecdsirules are more transparent
and because it puts traditional generators, reniesainports and demand response
resources more on par. The results of the firgt RCM auction results are listed below.

Results of the First Five Forward Capacity Auctions
Auction | Total Acquired Acquired | Acquired| Total Projected Floor Excess | Prorated
Qualified| Generation| Demand Imports | Capacity | Capacity Price Supply Price
Resources Acquired Need
MW MW MW MW MW MW $ MW $
2010/11 | 39165 30865 2279 933 34077 32305 4.5 1772 4.25
2011/12 | 42777 32207 2778 2298 37283 32528 3.6 4755 3.12
2012/13 | 42745 32228 2867 1901 36996 31965 2.95 5031 2.54
2013/14 | 40412 32247 3261 1993 37501 32127 2.95 5374 2.52
2014/15 | 40077 31439 3468 2011 36918 33200 3.21 3718 2.86
Source: ISO-NE Press Release dated June 27, 2011

Other ISO-NE Markets

ISO-NE runs other wholesale markets, most notdblgay-ahead and real-time energy
markets, where generators sell actual MW, as omptaseapacity. The smaller markets

in which electricity is sold for specialized purpeseed not be discussed here: suffice to
say that discussion is ongoing within ISO-NE alyjmsgsible changes to these markets,
too, to promote further competition and investmé&t. a complete overview of New
England’s wholesale electricity markets, pleasetsedatest Annual Markets
Report:http://www.iso-ne.com/markets/mkt_anlys_faotal_mkt_rpts/index.html.

Legislation Affecting Supply

Renewable Portfolio Standards

Connecticut, like most other states, has adoptedWwable Portfolio Standards (RPS),
which require a certain percentage of the eletyricsed in our State to be generated
from renewable fuels. The types of fuels that cardnsidered renewable differ
somewhat from state to state, but in Connecticey tire divided into three different
classes. Class | renewable fuels include: solarepowind power, fuel cells, methane gas
from landfills, low-emission energy conservatioateologies, run-of-river hydropower,
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and sustainable biomass. Class Il renewable foelsde: municipal solid waste burned
to generate electricity, certain kinds of biomass] run-of-river hydropower. (The
difference between Class | and Class Il run-ofsriwadropower is the date by which a
hydropower generating facility began operationgilk&s operating before July 1, 2003
are considered Class Il.) Those which began apgrafter this date are considered
Class I. Class lll renewable fuels include heat poter systems with an efficiency of at
least 50 percent, electricity generated by capguwaste heat from industrial or
commercial processes, and electricity saved thr@oglkervation and load management
programs.

The percentage of electricity used in the Staterthest be generated from renewable
sources escalates through the year 2020. Connegstsgcalating RPS is shown in the
following table.

Year Class | % Class Il % | Class lll % Total %
2011 8.0 3.0 4.0 15.0
2012 9.0 3.0 4.0 16.0
2013 10.0 3.0 4.0 17.0
2014 11.0 3.0 4.0 18.0
2015 12.5 3.0 4.0 19.5
2016 14.0 3.0 4.0 21.0
2017 15.5 3.0 4.0 22.5
2018 17.0 3.0 4.0 24.0
2019 19.5 3.0 4.0 26.5
2020 20.0 3.0 4.0 27.0

Every year, PURA collects information from Conneugtis electricity generators and the
utilities that provide electricity to State custas&o determine if they were able to meet
the RPS for that year. (CMEEC is exempt from tiRSRequirements, although some of
its electricity is generated from renewable fuelShje most recent year for which this
information is available is 2009. The informaticatlgered by PURA for this year
indicates that Connecticut was able to meet its,RP®h were 6 percent for Class |
fuels, 3 percent for Class Il fuels, and 3 perdenClass Il fuels, for a total requirement
of 12 percent.

Sixty-nine percent of the megawatt-hours (MWh) picet by renewable fuels and
consumed in our State were generated in the otber Bhgland states, with a small
percentage originating in New York, although thegésst single portion was generated in
Connecticut: 31 percent. The following chart deptte geographic origin of the
renewable megawatt hours consumed in ConnectiQ08.
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2009 - Origin of Renewable MWh Generated, by %

Vermont, 13.9%

Connecticut,

Rhode Island,
30.9%
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New York, 2.9%/\

New Hamp, 21.0% J

Massachusetts,
2.3%

Maine, 26.9%

Source: Dept. of Public Utility Control Docket #08-06 —Annual Review of
Connecticut Electric Suppliers’ and Electric Distriion Companies’ Compliance
with Connecticut’'s Renewable Energy Portfolio S&nald in the year 2009.
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In 2009, Class | and Il wood-fired generators aoted for the largest proportion of
electricity produced by the different types of neable fuel, followed closely by
municipal solid waste. The respective percentageseotricity produced by the different
renewable fuels (from the above states combined$lamwn in the following chart.
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2009 Renewable Class | & Il Fuels, by %

Wind Power,
Solar Power, 1.2204 Fuel Cells,

0.06% 0.17%
Other, 2.28%

Landfill Gas,

MSW, 23.85% 17.52%

Class 1 & Il '

Hydro, 8.18%

Class | & Il
Wood, 30.25%

Class | &ll
Biomass,
16.48%

Source: Dept. of Public Utility Control Docket #09-06 —Annual Review
of Connecticut Electric Suppliers’ and Electric Bilsution Companies’ Compliance
with Connecticut’'s Renewable Energy Portfolio Stnald in the year 2009.

During the ten-year forecast period, Connecticuitlv@ve to produce or import
increasing amounts of electricity generated froneveable fuels. From 2010 to 2020,
ISO-NE forecasts that the State’s annual usagéeofreity will increase 14.4 percent
from 32295 GWh to 36950 GWh. Applying Connectic@sealating RPS to these
numbers means that, in this same time period, thie'S requirement for electricity
generated by renewable fuels will more than dotrol@ 4521 GWh to 9,977 GWh. The
following table summarizes Connecticut’s forecastedual demand for electricity and
electricity to be generated by renewable fuels.
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Year | ISO Forecasted | RPS % | RPS Required
GWh GWh
2010 32,295 14.0 4,521
2011 33,795 15.0 5,069
2012 34,395 16.0 5,503
2013 34,720 17.0 5,902
2014 35,140 18.0 6,325
2015 35,480 19.5 6,919
2016 35,790 21.0 7,516
2017 36,090 22.5 8,120
2018 36,385 24.0 8,732
2019 36,665 26.5 9,716
2020 36,950 27.0 9,977

(Source: ISO-NE CA and States History: Annual Eng@yyincident & Own
Seasonal Peak Load and Load Factor, and 2011 CERBR: Forecast
Detail: ISO-NE Control Area, New England StatesPRSub-areas, and
SMD Load Zones)

Connecticut is not the only state that will requgreater amounts of electricity generated
from renewable fuels. Each of the other New Englstates, with the exception of
Vermont (which has similar requirements althougkythre not strictly considered RPS),
has also mandated escalating RPS. Based upon ISfordlEasts for the years 2010
through 2020, New England’s annual electricity @sesgexpected to increase by
approximately 14 percent, from 130,330 to 149,1%8hGIn order to meet all of the New
England states’ various renewable requirementsati@unt of electricity generated by
renewable fuels will have to double, going from3i4, GWh in 2010 to 35,921 GWh in
2020. The percentage that renewable hours mustrcsengf the total amount of
electricity consumed in New England will have toregase from 13 percent in 2010 to 24
percent in 2020. The following table summarizesNleev England state’s renewable
requirements as calculated per ISO-NE’s yearlydases.
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Year | ISO Forecasted NE RPS Required
GWh for NE RPS % GWh for NE
2010 130,770 13.2 17,311
2011 135,455 14.0 18,984
2012 137,955 15.0 20,653
2013 139,230 15.9 22,161
2014 140,830 16.9 23,758
2015 142,215 18.0 25,561
2016 143,585 19.1 27,394
2017 144,980 21.1 30,639
2018 146,390 22.1 32,422
2019 147,760 23.4 34,594
2020 149,145 24.1 35,921
(Source: ISO-NE CA and States History: Annual Eng@yyincident & Own

Seasonal Peak Load and Load Factor, and 2011 CERBR. Forecast
Detail: ISO-NE Control Area, New England StatesPRSub-areas, and SMD
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Load Zones; ISO-New England Regional System Plaati@ 8.5 — Renewable
Portfolio Standards)

The following chart is a graphic depiction of timéormation contained in the above
table. It shows how the renewable requirementseat [England’s states will require an
increasing proportion of the electricity our regmmsumes to be generated by renewable

fuels.
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Projected Growth in New England GWh Consumed
and RPS GWh Required, 2011 - 2020
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(Source: ISO-NE CA and States History: Annual Ene@yyincident & Own
Seasonal Peak Load and Load Factor, and 2011 CERBR. Forecast

Detail: ISO-NE Control Area, New England StatesPRRib-areas, and SMD
Load Zones; ISO-New England Regional System Planti& 8.5 — Renewable
Portfolio Standards)

Although Connecticut has been able to meet its RP® now, will we, and the other
New England states, be able to continue to do sleaequirements for renewable
electric generation escalate over the forecasbgeri

As of April 1, 2010, ISO-NE had a total of 52 reradle energy projects in its generator
interconnection queue. These projects had an aggregameplate capacity of 3,515 MW
and included facilities that used hydro, landfdisg biomass, onshore and offshore wind,
and fuel cells as fuel. ISO assumed that these@iowould have an average capacity
factor of 40 percent. At this capacity factor, grejects in ISO’s queue would be able to
generate approximately 12,443 GWh per year. Thiguarnof generation would not

allow New England to meet the demand for an aduticapproximately 18,000 GWh of
renewable electricity needed to meet the regiotdpted requirements for the use of
renewable fuels by 2020.

RPS requirements will undoubtedly drive the develept of additional renewable
energy projects during the coming years. Theseept®may include small, onsite and
behind-the-meter facilities such as the fuel dblég are being increasingly installed at
industrial and commercial facilities, as well asvp&arger projects. Tax subsidies and
other forms of government assistance may alsodgalopment of renewable projects.
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There is also the potential to import electricigngrated from renewable fuels from
outside the US—Canada, for example.

Complicating these dynamics are moves by New Elgitaies to re-classify certain
fuels considered renewable. Connecticut, for insgamiews an upgrade for hydropower
from dams as a chance to meet its RPS with imjrants Hydro Quebec, while
Massachusetts has down-graded biomass as a reeewalaccount of new debate
among scientists about the net pollution and cadmissions from biomass compared
with rates from natural gas, oil, and coal.

In the end, Renewable Portfolio Standards areheoonly factor driving the
development of increasing numbers of renewabledlggitricity generation projects.
Concern over climate change and the contributiocadbon fuel emissions, a societal
movement toward a more sustainable economy, andethe to lessen the nation’s
reliance on imported energy resources will confoiensure that renewables will have a
growing share in the mix of fuels used to gene@aanecticut’s electricity.

Regional Greenhouse Gas Initiative (RGGI)

RGGI grew out of a compact originally agreed t@@91 by the governors of the New
England states and eastern Canadian provinceduoegreenhouse gas emissions. The
first cap-and-trade program in the U.S., it is mMedeafter a federal program to curb acid
rain started by G.H.W. Bush. A series of steps waken toward implementation: an
inventory of greenhouse gases in the region: a Meiunderstanding signed by
member governors (2005); legislative approvaldlimamber states (2007 in
Connecticut). Finally, RGGI began regular quartergtions of CQ@allowances in
January 2009. Allowances are essentially emisgpensits, with one allowance offered
per emission of one ton of GAPower producers pay for the allowances they bitly av
surcharge on ratepayers, but RGGl, in turn, paysh@uauction proceeds to all ten of its
current member states, pro rata, for programs stipgalean energy. In Connecticut,
after 12 auctions, $35 million has been repaid @rtergy-efficiency programs, $12
million to CCEF, and $4 million to other energy grams and administration.

RGGI's first compliance period is up at the endhi$ year, and the program is being
evaluated. It has operated as planned. It has ibethehergy efficiency in Connecticut
with $51 million. It has demonstrated to the counivat cap-and-trade programs can
work. What is debatable is its cost-effectivenesseducing greenhouse gases. Even at
the start of RGGI auctions, the “cap”, or pool bb@wances, was significantly higher
than actual emissions. Since then, the steep edordmuline, a general electricity sector
shift to natural gas, which is lower than otheisibiiels in CQ emissions, milder
weather (on average), and public acceptance ofgredficiency have mitigated demand
for electricity to such an extent that the supgdlhpltiowances substantially exceeds
demand. In the June 2011 auction about one-thitbeo&llowances went unsold at the
floor price. Suggested changes to RGGI includeingtunsold allowances and lowering
the cap in 2012, two years earlier than the caposigmally planned to ratchet down.
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A continuing uncertainty is how RGGI will relate new standards for carbon emissions
set by the U.S. Environmental Protection AgencyAJEPAIthough RGGI states have
asked EPA to give their power producers flexibibty the basis of RGGI allowances, the
EPA has been silent. Also, the lack of a natioagtand-trade bill has isolated RGGI. On
account of these and other uncertainties, RGGlfsats to Connecticut’s electric loads
and resources cannot be quantified for 2011-2020.

TRANSMISSION SYSTEM

Transmission is often referred to as the “backbaidhe electric system, since it
transports large amounts of electricity over lorggahces efficiently by using high
voltage. High voltages are efficient because #eslof physics dictate that the greater
the voltage, the greater the amount of electritigylines can carry, and the smaller the
amount of electric energy wasted from the linebes.

In Connecticut, electric lines with a line voltagfe69 kilovolts (kV) or more are
considered transmission lines. The highest trasson line voltage in Connecticut is
345 kV.

Distribution lines are those below 69-kV. They #re lines that come down our streets
to connect (via a transformer) with even lower-ag# lines supplying each residence or
business.

The State’s electric transmission system contgipscaximately: 413.1 circuit miles of
345-kV transmission; 1,300 circuit miles of 115-kdnsmission; 5.8 circuit miles of
138-kV transmission; and 99.5 circuit miles of 89tkansmission. (These figures refer
to AC transmission. The Cross Sound Cable is oobhted because it is DC.) Appendix
B shows planned new transmission, reconductoringpgrading of existing lines to
meet load growth and/or system operability needs.

Large generating units are typically connectech&o345-kV transmission system
because they are higher capacity [inedlder, smaller units are connected to the 115-kV
system.

Substations and Switching Stations

A substation is a grouping of electrical equipmiectuding switches, circuit breakers,
buses, transformers and controls for switching paireuits and transforming electricity
from one voltage to another. One common type o$ttion connects the transmission
system to the distribution system. For example,itiput might be 115-kV transmission
and the output might be 13.8-kV distribution. Anatliype of substation connects a
generator to the grid. Since a generator’s outpliage is much less than the
transmission voltage, it has to be raised befa@gthwer generated can be fed into the
grid. Lastly, some substations, called switchiragishs, simply interconnect transmission
lines to others at the same voltage.
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As depicted in Appendix C, as many four as new taiosis are planned for the next
nine years to address high load areas within thte StOther new substations and/or
upgrades to existing substations are also beingidered, with the estimated in-service
dates to be determined.

Predicting the pace and location of substation ldgweent is difficult. Even if predicted
load growth overall is low, growth in certain geaghical areas can exceed predicted
levels due to unplanned population shifts and cguesiet economic development.

Interstate Connections and Imports

Connections with other systems outside the Staterdical to overall reliability and
economic efficiency. There are 11 such AC conpestor ties: one at 69-kV; one at
138-kV (the underwater set of cables from Norwalkong Island); six at 115-kV; and
three at 345-kV. In addition, the Cross Sound €ahIDC tie between New Haven and
Long Island, is at 150-kV.

Of these interstate connections, the most promiaena 345-kV tie with National Grid
in Rhode Island; a 345-kV tie with Central HudsorNiew York state; and five ties (one
345-kV and four 115-kV) with the Western Massactisselectric Company (WMECO).

New England East — West Solution (NEEWS)

In 2006, National Grid, a utility company that pides service in various parts of New
England outside of Connecticut, CL&P, and ISO-Ngdeplanning a major tri-state
transmission upgrade to improve electricity trarsfeetween Connecticut,
Massachusetts, and Rhode Island. Known as NEEVE3athe-scale upgrade is
comprised of four separate projects, describedwelo

The Interstate Reliability Project is the most comprehensive. It would build a new-345
kV transmission line to tie National Grid’s MillopiSubstation in central Massachusetts
with CL&P’s Card Street Substation in Lebanon, thasnecting electric service more
efficiently from Massachusetts to eastern Connattat the location of an existing
connection point with Rhode Island. When combinétth the three other projects within
NEEWS, this one would increase the east-west ptramsfer capability across New
England in general.

The Greater Springfield Reliability Project improves connections between
Connecticut and Massachusetts to address partigrdatems in the Springfield,
Massachusetts area. New 345-kV facilities wouldhiit to tie the WMECO Ludlow
Substation with Agawam Substation and also congatvam Substation with CL&P’s
North Bloomfield Substation in Bloomfield. The 3&¥ connections from the north to
Manchester Substation would also be improved.
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The Central Connecticut Reliability Project is proposed to increase the reliability of
power transfers from eastern Connecticut to westechsouthwest Connecticut. A new
345-kV transmission line would connect the Nortbd@hfield Substation in Bloomfield
and the Frost Bridge Substation in Watertown. Asged upgrades to the 115-kV
facilities in the area would also be necessary.

The Rhode Island Reliability Projectprincipally would affect Rhode Island. New 115-
kV and 345-kV facilities would be built to improw®hode Island’s access to the regional
345-kV grid and decrease its dependence on locedrgéon. National Grid would
construct the facilities. Connecticut would be omlinimally involved in this project.

Overall, the aggregate of the southern New Engleantsmission reinforcements
provided by NEEWS is expected to increase Conngttianport capacity significantly.
The Council has already reviewed and approved Teatér Springfield Reliability
Project (GSRP), which is currently under constautti The other applications are
expected to be filed with the Council within thedoast period.

Transmission associated with RPS

As has been mentioned in an earlier sub-sectidRR®B, Connecticut will have to use
imports significantly to meet its targets. Six gabsial merchant transmission projects
have been proposed in the last several years thativioring electricity into southern
New England or New York generated by renewablecgsufarther north. Most of these
are planned to run partly or wholly along waterwagsites through Lake Champlain and
the Hudson River, the upper reaches of the Cormgdgiver, or the Atlantic. None of
these transmission projects would come directi@aanecticut. All would have to pass a
technical evaluation by ISO-NE and siting processesultiple states. None are at a
stage likely to result in an application to the @auduring the forecast period.

Electric Transmission in Southwest Connecticut

Dockets 217 and 272

Lying close to New York and along the coast of Lésignd Sound, Southwest
Connecticut (SWCT) is the most densely-populatetigfahe State. Well before the turn
of the century, it became evident that the 1154k¥d serving SWCT were reaching the
limit of their ability to support the area’s curteand projected loads reliably and
economically. ISO-NE, CL&P, and Ul devised a laspale, long-term plan to
supplement the existing 115-kV transmission linék & new 345-kV “loop” though
SWCT that would integrate the area better with3#&-kV system in the rest of the State
and New England, and provide electricity more eftly. Council Docket No. 5 was
the first phase of this “macro” upgrade: approved975, it connected New Milford and
Danbury.
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The second phase of the upgrade plan involveddhstruction of a 345-kV transmission
line from Plumtree Substation in Bethel to the NallwSubstation in Norwalk. This was
the subject of Council Docket No. 217, approvedhgyCouncil on July 14, 2003.
Construction is complete, and the line was actovateOctober 2006.

The third phase of the upgrade plan was the subje€ouncil Docket No. 272. This
proposal was to construct a 345-kV transmissioa fiom Middletown to Norwalk
Substation. It was approved by the Council on IKar2005. Construction began in
2006. The project went into service in late 2008.

Glenbrook-Norwalk Cable Project

Within SWCT, a critical sub-area is called the NalkvStamford Sub-Area.

Historically, Norwalk and Stamford have relied ocdl generation. Since generation has
become less economical, given electric restruaguand given the age of generating
plants around Norwalk and Stamford, the Norwalka8tad Sub-Area had to look at an
additional 115-kV transmission line, rather thang@ation, to meet its increasing needs.

To address these needs, the Council reviewed grd\agal the construction of two new
115-kV underground transmission cables betweeNtrevalk Substation in Norwalk
and the Glenbrook Substation in Stamford. Thiggatoproposed by CL&P, will
effectively bring the reliability benefits of thew 345-kV transmission loop to the large
load center in Stamford. Itis currently in seevic

While the Bethel-Norwalk, Middletown-Norwalk, andeBbrook-Norwalk projects
relieved transmission congestion in SWCT for tharerm, as part of prudent planning,
ISO-NE is continually reviewing the New Englanddyto determine future needs.
SWCT is currently being reviewed again by ISO-NHE&bermine if any further upgrades
would be needed to ensure continued reliabilitypygdorward.

New Transmission Technologies

Materials and Construction

Within the electric system overall, transmissios baen the component slowest to
change. In Connecticut, a few innovations have Imeate, as reported in earlier forecast
reviews. Helicopters have been used to installleeas conductors; transmission towers
fabricated with new materials are being installsmhductors designed with special-
purpose metals and ceramics—so-called “supercoodtiet-are being tested elsewhere
and could be applied at certain sites in Connegtieew techniques have been employed
for laying cables underground.

Storage

Storage is a hybrid in the electricity sector, vilhéan sometimes act as a type of
generation (pumped hydro, for instance). Regasdisrage is an area where basic and
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engineering research is concentrating. Buildinggizattery “farms” have been
developed; storage systems have been devisedals#ag electricity at night to make ice
that supplies cooling during the day; flywheelsdaeen engineered that take excess
electricity from the grid and return it super-eiiotly to balance load; compressed-air
storage is quite common; the list goes on. Pagitubf interest to Connecticut is the
form of storage that uses off-peak electricity harge electric vehicles (EVS): the entire
collection of EVs, in this concept, can functionaasiedium of storage. Connecticut is
one of the few states to have inaugurated an EYgeimgstation, since CL&P has
committed to supporting EVs.

Smart Grid

The technological advances most needed are onewabiéd improve the working of the
grid as a whole. In particular, sweeping improvetaeme needed in the electronics that
control the grid, since, as one expert says “[T&]aitches...operate at a speed that is
the equivalent of being 10 days late, relativeh®gpeed of light” A major innovation

in control electronics is at hand that will liketiiange the organization of transmission,
even its operating characteristics: this innovatsoknown as the “Smart Grid.”

The Smart Grid is a suite of bundled electronititetogies, some currently available,
others only speculative. Many of them apply to &leity distribution, but transmission is
importantly involved in the Smart Grid too. Althduthe Smart Grid can be defined in
many different ways, a useful definition here cortem the Energy Security and
Independence Act of 2007 (EISA), as reported by-NED “The goal is to use advanced,
information-based technologies to increase powdrgjficiency, reliability, and
flexibility, and reduce the rate at which elecutdity infrastructure needs to be buift'”

Having anticipated the evolution of the Smart GI®D-NE has already taken some steps
to implement it. For instance, ISO-NE has instafdedsor measurement equipment at its
Eastern Interconnect to smooth inter-regional pdieers. Within the distribution

system, Connecticut’s utilities have been pilotsmgart meters. Other steps, however,
such as a federal effort to establish standardmferoperability among regional
transmission systems, have been aborted. In Caoagcilthough an aspect of the Smart
Grid called a “microgrid” has expressly been auttest by statute, with microgrids

initially encouraged in a handful of municipalitiesne have been established.

The driver of the Smart Grid at its inception wakability; the driver currently is
efficiency; the driver going forward will be flexihy—that is, the need to integrate
renewable resources, and storage. Given the sttdle 8mart Grid effort—thousands of
billions of dollars over decades—it is difficult ppedict how much of an effect it will
have on any Connecticut transmission projects duziiL1-2020.



Docket No. F-2010/2011 Page 41 of 50
Forecast Report

RESOURCE PLANNING

Since deregulation in 1998, energy resource planmifConnecticut has been distributed
among the utilities and various groups within tReative and legislative branches of
State government, resulting in problems with coheegeand authority. Frequent calls to
streamline the system of energy planning were nititwell-intentioned fixes that
gradually made the process more diffuse, not kgBagram produced in 2008 by the
Connecticut Academy of Science and Engineering (E)Ashowed a collection of some
26 groups with direct or indirect roles in planniugd their relationships to each other:
the picture looked redundant and tandfedi\s the energy planning process in State
government became more fragmented, ISO-NE begasstame the role of principal
planner. The Council has described this evolutioearlier forecasts. However, in 2007
the Connecticut legislature did pass a bill thegashlined energy resource planning,
sharpening the State’s priorities. In 2011, an ewere sweeping change was made.

Connecticut Advisory Board (CEAB) and the Integrated Resource Plan (IRP)

PA 07-242 restructured the CEAB, and required ith@induct studies on how to
integrate and coordinate the State’s energy estiti@chieve the State’s greenhouse gas
goals, as well as evaluate the efficacy of theeXtafficiency program delivery. Under
this broad mandate, one of the CEAB’s most impdnmw duties was to review and
approve an electric resource assessment and pnoent@lan—a plan to be submitted
for approval by Ul and CL&P. While the originahsiite specified that the plan should
be annual, in 2009 the statute was revised to redfue plan every even-numbered year.

On January 1, 2010, as required, the two utilitésng with their consultant, The Brattle
Group, submitted their integrated resource plaP{IRPer mandate, the IRP was
reviewed and modified by the CEAB, and then retddhain the form of the CEAB’s
2010Comprehensive Plan for the Procurement of Energy Resources. The document was
then submitted to the DPUC for final review and rapgl.

Both the CEAB and DPUC reviews invited public conmiyevhich was vigorous. After
this open year-long process, the CEAB’s 2Q@bbnprehensive Plan announced the
State’s findings and priorities, primarily as ldteelow:

« Overall, the resource needs over the coming deaaeddefined by economic and
environmental factors. A number of factors leath®conclusion that the overall
cost of power supply is likely to go up, includitrgnsmission costs, RPS costs,
fuel prices, and, potentially the cost to meet garieduction goals. Demand-side
resources best meet the combination of economie@awdonmental objectives;
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« The State and the region are likely to have ammdtalled capacity to meet
resource adequacy for the coming decade, assumingnt load projections,
aggressive regional demand-side programs, develupoheenewable resources
to meet regional RPS targets, and limited retirdmehexisting fossil steam
generation. Reference Case demand-side resourddridd-out of renewables
to meet the RPS will, if implemented, add significeapacity resources to the
State and regional supply over this period,;

« Reliability issues, if any, are most likely to &rias a result of the ISO-NE study
of the remaining NEEWS projects and the four atediss underway in
Connecticut;

« Economic analysis of energy efficiency potentialwh the economic benefits of
an aggressive demand-side program to be signifigashér a broad range of
scenarios and assumptions over the longer-term;

« The estimated cost of renewable energy projectdete® meet Connecticut and
regional RPS requirements are high, due to botlatheunt of supply called for
in the RPS and the expected costs of the resoufides scale of the RPS
requirement over the next decade could requiresingssion expansion to
integrate those resources into the regional grid;

« The environmental performance of the Connecticwgysystem must meet more
stringent NOx emissions in the coming years. Deairgde resources help meet
these requirements, along with some assumed reimsnand added emissions
controls; and

« Under Waxman/Markey-like carbon cap-and-trade regincarbon emissions in
the region decline somewhat over the planning barizdue to the addition of
RPS renewables and the significant reduction il power production
when carbon allowance costs approach $30/ton.

Department of Energy and Environmental Protection DEEP)

PA 11-80 merged the Departments of Environmentatieetion and Public Utility
Control. Various other energy planning groups wadse drawn under the DEEP’s
umbrella, principally the CEAB. In addition, theezxitive-legislative liaison regarding
energy planning was re-designed, with new DEEPopersl. Perhaps most importantly,
the Governor appointed as Commissioner of DEERsope-Dan Esty—with extensive
credentials at the intersection of environmentéicgand energy resource planning.

PA 11-80 fulfilled one of Governor Malloy’s campaigromises, intended to spur new
jobs, decrease the cost of electricity, and gelyebalbst entrepreneurship around all
aspects of the energy sector. But DEEP has offyagiisted only since July 1, 2011, and
many large and small issues of consolidation aresaived. The Council cannot say, at
this point, exactly how the steps of energy resegptanning might change, how the



Docket No. F-2010/2011 Page 43 of 50
Forecast Report

CEAB might function under these circumstances, wieat directions the 2012 IRP
might take, or whether Connecticut, even with amaled planning process, will be able
to reconcile State prerogatives with regional ohEmetheless, the Council welcomes
any decisions to rationalize energy resource ptapras these will enable administrative
agencies like ours to work more effectively, betagdi both the environment and the
economy.

CONCLUSION

This Council has considered Connecticut’s ele@nergy future and finds that even
taking into account the most conservative foredhst]SO-NE 90/10 forecast, the
electric generation supply during 2011-2020 willdslequate to meet demand.
Neglecting retirements, going forward, Connectitas a surplus of generation during the
forecast period. When possible retirements arertéihto account, the NEEWS projects,
to the extent they are approved, would provide tam@il import capacity to offset such
losses.

Connecticut’s most significant recent gain in gatiag capacity is associated with the
new 620 MW Kleen Energy power plant in Middletown.

The Council calls attention to the significant impements to our transmission system
that are complete and/or underway. The transnmgsiojects of SWCT are up and
running. One NEEWS project has been reviewed ppdoaed by the Council and is
under construction, and applications for the reimagiprojects are anticipated in the
future.

The Council makes the following further observasitmased on the information presented
in this 2011-2020 review.

» A uniform forecasting methodology would be useful the
transmission/distribution companies to considensgsient with the ISO-NE
90/10 forecast, which is considered the lead fateca

* Energy efficiency and demand response programs sueessfully reduced State
load and are commanding a significant share inSkeNE forward capacity
market. This justifies additional support for theams,recommended in the 2010
IRP.

» Fuel diversity, which is key to Connecticut’s pgliaf energy independence, has
been decreasing at the level of power productighivthe Council’s jurisdiction.
At the level of DG, however, largely outside theu@ail’s jurisdiction, fuel
diversity is markedly increasing.

* Additional interstate transmission resources wa@lllow greater transfer
capability into Connecticut, increasing reliabilagpd, of particular importance,
helping meet the State’s renewable portfolio resjaignts.
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» Smart Grid improvements offer the potential fomsfigant innovation in
transmission, particularly with regard to integngtrenewables and storage.

» The deactivation/retirement of older generatinglitaes is foreseeable during this
forecast period, and replacing/repowering thesiitias offers opportunities for
innovation.

End Notes

1. A one MW load would be the equivalent of simultam&yg operating 10,000 light
bulbs of 100 Watts each. Put another way, 1 MWdearve between 300 and
1,000 homes, with 500 being a typical number.

2. Avery small amount of CMEEC load is the resulpadviding service to Fisher’s
Island, New York via a connection to a substatioroton, Connecticut. The
peak load is on the order of 1 MW and thus consdi@egligible relative to the
Connecticut load.

3. Electric energy consumption, as used in this repactudes losses. See “Losses”
in Glossary.

4. This year, PA 11-80, the same act that formed DEHB¢tively transformed
CCEF into a full-scale energy finance authorityis lempowered to leverage both
public and private funds for expanded investment.

5. Ul's C&LM projections include PA 10-179 reductiondich were supposed to
occur beginning in 2012. Accordingly, UI's projects are conservative, i.e. on
the lower side.

6. The C&LM forecasts were developed in March of 2@hd reflect reduced
energy efficiency funding as a result of PA 10-179.

7. Peak load reduction due to C&LM includes Energyelpehdence Act initiatives,
excluding third party contracts.

8. While the Lake Road power plant does provide algttrto Connecticut under
normal operating conditions, it is not consideretioanecticut resource by ISO-
NE due to the existing transmission configuratiés. such, it is not included in
this forecast.

9. Since power is directly proportional to voltage,ede being equal, a 345-kV line
can carry three times as much power as a 115-leV/ I&typical 345-kV line has
two conductors per phase, whereas a typical 118Aé/has one, thus turning the
three times power-carrying advantage of a 345-k¥ tb six times.
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10. David Wagman, Power Engineerifigarch 2011, p. 4).

11.I1SO-NE, “Overview of the Smart Grid—Policies, laitives, and Needs”
(February 17, 2009), p. 1

12.“Preparing for Connecticut’s Energy Future” (Dece&mt2008), p. vi.

Glossary

50/50 forecast: A projection of peak electric I@ssuming normal weather conditions.
The 50/50 projected peak load has a 50 percenteharbeing exceeded in a given year.

90/10 forecast: A projection of peak electric l@@suming extreme (hot) weather
conditions. The 90/10 forecast has a 10 perceariaof being exceeded in a given
year. This forecast is used for transmission itggilanning.

AC (Alternating Current): An electric current thraverses (alternates) its direction of
flow periodically. In the United States, this oce®0 times per second (60 cycles or 60
Hz).

Annual Compound Growth Rate (ACGR): The percentagehich a quantity (such as
load or energy) increases per year over the for@easd, on average, while taking into
account compounding effects. It is analogousd¢oraputed compound interest rate on a
bank account based on a beginning balance andd@a@hce nine years later (assuming
no deposits other than interest and no withdrawé)ce it is nine years from the first
year of the forecast period to the last, ACGR =0b&(((Final Value/Initial

Value)*(1/9)) — 1).

Ampere (amp): A unit measure for the flow (curresftelectricity. As load increases, so
does the amperage at any given voltage.

Baseload generator: A generator that operatesyn2#T regardless of the system load:
for example, a nuclear unit.

Blackout: A total disruption of the power systamyally involving a substantial or total
loss of load and generation over a large geographrea.

Black start capability: The capability of a povpdant to start generating electricity by
itself without any outside source of power, fortaree, during a general blackout.

C&LM (Conservation and load management): Any meastw reduce electric usage and
provide savings. See Conservation. See Demapdnss.

Cable: A fully insulated conductor usually installunderground.
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CEAB (Connecticut Energy Advisory Board): The CEAB 15-member body
responsible for coordinating State energy plannmiegresenting the State in regional
energy planning, participating in the Council’s aahload forecast proceeding, and
reviewing the procurement plans submitted by aledistribution companies.

CELT (Capacity, Energy, Load and Transmission R@pan annual ISO-NE report
including data and projections for New England&célic system over the next ten years.

CHP (Combined heat and power): Term used inteigaly with cogeneration. See
Cogen.

Circuit: A system of conductors (three conductarthoee bundles of conductors)
through which electrical energy flows between safiishs. Circuits can be supported
above ground by transmission structures or placeénground.

Circuit breaker: A device designed to open andecksircuit manually and also to open
the circuit automatically on a predetermined ovadllof current.

Class | renewable energy source: “(A) energy ddrivem solar power, wind power, a
fuel cell, methane gas from landfills, ocean thdrpmaver, wave or tidal power, low
emission advanced renewable energy conversionaémlias, a run-of-the-river
hydropower facility provided such facility has angeating capacity of not more than five
megawatts, does not cause an appreciable chamlge iiver flow, and began operation
after the effective date of this section, or a kasmfacility, including, but not limited to,

a biomass gasification plant that utilizes landhdley debris, tree stumps or other
biomass that regenerates or the use of which wilte@sult in a depletion of resources,
provided such biomass is cultivated and harvestedsustainable manner and the
average emission rate for such facility is equarttess than .075 pounds of nitrogen
oxides per million BTU of heat input for the preugcalendar quarter except that energy
derived from a biomass facility with a capacityless than five hundred kilowatts that
began construction before July 1, 2003, may beidered a Class | renewable energy
source, provided such biomass is cultivated anddséed in a sustainable manner, or (B)
any electrical generation, including distributech@etion, generated from a Class |
renewable energy source.” (Conn. Gen. Stat. §(af26))

Class Il renewable energy source: “Energy derivethfa trash-to-energy facility, a
biomass facility that began operation before Jul{2B8, provided the average emission
rate for such facility is equal to or less than @oRinds of nitrogen oxides per million
BTU of heat input for the previous calendar quarber run-of-the-river hydropower
facility provided such facility has a generatingaeity of not more than five megawatts,
does not cause an appreciable change in the oweréind began operation prior to the
effective date of this section.” (Conn. Gen. Sgat6-1(a)(27))

Class lll renewable energy source: “The electrioityput from combined heat and power
systems with an operating efficiency level of nssléhan fifty percent that are part of
customer-side distributed resources developedmatrarcial and industrial facilities in
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this state on or after January 1, 2006, a wasterbeavery system installed on or after
April 1, 2007, that produces electrical or thermiaérgy by capturing preexisting waste
heat or pressure from industrial or commercial psses, or the electricity savings
created in this state from conservation and loadagament programs begun on or after
January 1, 2006.” (Conn. Gen. Stat. § 16-1(a)(44))

CL&P (The Connecticut Light and Power Company): &PLis the largest
transmission/distribution company in Connecticut.

CMEEC (The Connecticut Municipal Electric Energydperative): An “umbrella”
group comprised of all of the municipal electridities in Connecticut. It manages
coordinated generation and transmission/distrilpusiervices on their behalf.

Combined-cycle: A power plant that uses its wasia from a gas turbine to generate
even more electricity for a higher overall efficogn(on the order of 60 percent).

Conductor: A metallic wire, busbar, rod, tube doleausually made of copper or
aluminum, that serves as a path for electric flow.

Cogen (Cogeneration plant): A power plant thatpo®es electricity and uses its waste
heat for a useful purpose. For example, cogemeralants heat buildings, provide
domestic hot water, or provide heat or steam fdustrial processes.

Conservation: The act of using less electricityn§#vation can be achieved by cutting
out certain activities that use electricity, ordnjopting energy efficiencies.

Customer-side distributed resource: “The generaifagiectricity from a unit with a
rating of not more than sixty-five megawatts on pnemises of a retail end user within
the transmission and distribution system includimg, not limited to, fuel cells,
photovoltaic systems or small wind turbines, oeduction in demand for electricity on
the premises of a retail end user in the distrdsuiystem through methods of
conservation and load management, including, bulimded to, peak reduction systems
and demand response systems.” (Conn. Gen. St&t1§a)(40))

DC (Direct Current): An electric current that flewontinuously in one direction as
contrasted to an alternating current (AC).

Dual-fuel: The ability of a generator to operatetwo different fuels, typically oil and
natural gas. Economics, the availability of fuetgl environmental (e.g. air emission)
restrictions are factors that generating comparoesider when deciding which fuel to
burn.

Demand: The total amount of electricity required@y given instant by an electric
customers. “Demand” can be used interchangealtlytive term “load”. See Load.
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Demand response: The ability to reduce load dyseak hours, by turning down/off air
conditioning units, industrial equipment, etc. D@1 response resources on a scale
large enough to affect transmission are typicaligragated through a third party, using
automated controls.

Distribution: The part of the electric delivery s that operates at less than 69,000
volts. Generally, the distribution system connecssibstation to an end user.

Distributed generation: Generating units (usuatitioe customer’s premises) that
connect to the electric distribution system, naihi transmission system. These units are
generally smaller than their counterparts.

Energy (electric): The total work done by electyiciEnergy is the product of the
average load and time. The unit is kilowatt hqi4i&'h).

Energy efficiency (in the case of an electric gatm@ror of any dynamic process): The
actual amount of energy required to accomplistsk & contrasted to a theoretical 100
percent efficiency.

Feeder: Conductors forming a circuit that are pathe distribution system. See
Distribution. See Circuit.

Fuel cell: Fuel cells are devices that producetetiy and heat by combining fuel and
oxygen in an electrochemical reaction. A batterg ferm of fuel cell. Fuel cells can
operate on a variety of fuels, including naturad,gaopane, landfill gas, and hydrogen.
Unlike traditional generating technologies, fudlsdo not use a combustion process that
converts fuel into heat and mechanical energy. &athfuel cell converts chemical
energy into heat and electrical energy. This precesults in quiet operation, low
emissions, and high efficiencies. Nearly all comeiadly-installed fuel cells operate in a
cogeneration mode. See Cogen. In addition, fuéd pebvide very reliable electricity and
are therefore potentially attractive to customegrsrating sensitive electronic equipment.

Generator: A device that produces electricity. Baseload generator, Intermediate
generator, and Peaking generator.

Grid: A system of interconnected power lines angegators that is managed so that the
generators are dispatched as needed to meet tradl segquirements of the customers
connected to the grid at various points. “Grid” lias same meaning as “bulk power
system.”

Grid-side distributed resource: “The generatioelettricity from a unit with a rating of
not more than sixty-five megawatts that is conrtbethe transmission or distribution
system, which units may include, but are not lichite, units used primarily to generate
electricity to meet peak demand.” (Conn. Gen..$td6-1(a)(43))
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ISO-NE: (ISO New England): An entity charged by tederal government to oversee
the bulk power system and the electric energy ntankihe New England region.

Intermediate generator: A generator that opergipsoaimately 50 to 60 percent of the
time, depending on the system load.

kV (kilovolt): One thousand volts (i.e. 345 kV =3000 volts). See Volt.

Line: A series of overhead transmission structtimas support one or more circuits; or, in
the case of underground construction, a singlereéegrcuit.

Load: Amount of power delivered, as required, at @oint or points in the system. Load
is created by the aggregate load (demand) of cuessraquipment (residential,
commercial, and industrial).

Load management: Steps taken to reduce demantettrigity at peak load times or to
shift some of the demand to off-peak times. Theicikdn may be made with reference to
peak hours, peak days or peak seasons. Electiks pea mainly caused by high air-
conditioning use, so air-conditioners are the priargets for load management efforts.
Utilities or businesses that provide load managérmservices pay customers to reduce
load through a variety of manual or remotely-coldbmethods.

Loss or losses: Electric energy that is lost as &ed cannot be used to serve end users.
There are losses in both the transmission andistrbaition system. Higher voltages
help reduce losses.

Megawatt (MW): One million Watts. A measure o tlate at which useful work is
done by electricity.

Normal weather: Temperatures and humidity consistéh past meteorological data.
Peak load: The highest electric load experienceshgda given time period. See Load.

Peaking unit: A generator that can start undertsiatice (e.g. 10 to 30 minutes).
Peaking units typically operate less than 10 pdrokthe hours in a year.

Substation: Electric facilities that use equipntergwitch, control and change voltages
for the transmission and distribution of electrieakrgy.

Switching station: A type of substation where narae in voltage occurs.

Terminal structure: A structure typically withirsabstation that physically ends a section
of transmission line.

Transformer: A device used to change voltage leteetacilitate the efficient transfer of
electrical energy from the generating plant touhienate customer.
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Transmission line: Any electric line operating 8t@0 or more volts.

Transmission tie-line or tie: A transmission littt connects two separate transmission
systems. In the context of this report, a tie ilmasmission line that crosses state
boundaries and connects the transmission systemsdaitates.

Ul (The United llluminating Company): A transmissidistribution company that serves
customers in the New Haven — Bridgeport area anddinity.

Voltage or volts: A measure of electric force.

Wire: See Conductor.



