Taking Control of your
Energy Future

June 17, 2008
CT Greenhouse / Nursery Growers

Presented by
William Leahy
Institute for Sustainable Energy
At
Eastern Connecticut State University

(860) 465-0252

Connecticut &
© =% CoNNecticur  of
EeS—— ENERGY EFFICIENCY FUND The United lluminating Company
.
Connectiuts E y by th Ch electric bils.

ISE Application Center

T2 '
Cc = A\
K{S% + &5

» Not Leading Edge Scientific Research

* Not a “Think Tank”
» Opportunity to apply classroom materials

Core Activities

1. Support the Development of Public Policy

2. Provide Educational Outreach

3. Demonstrate Practical Energy Solutions

4. Be a Source of Information on Sustainable Energy

“......Utilizing Commercially Available Solutions.”

Taking Control of Your
Energy Future

« Energy Costs are Rising
(CL&P and Ul = 70%, NG and Oil = 50% to 70%)

« Use Operational Improvements, Efficient Equipment
and Load Management to stabilize costs.

« Consider buying from Competitive Suppliers and Supply
Aggregators.

« Incentives are available for energy efficiency, demand
response, distributed generation, and renewable
energy sources.

« High Performance Building Standards can cut energy
cost by 30% to 40%.
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The Red Zone!!!

(Connecticut may become a separate pricing zone for
electricity if it does not control growth in use and demand
and build 900 MW of Generation by the end of 20090

- Energy use is growing
by Less than 2% per
year

+ Growth in CT System
Peak has grown by 7%
two years in a row
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What is CT doing about it?

» 1998 Connecticut Energy Efficiency Fund

* 1998 Connecticut Clean Energy Fund

» 2005 Climate Change Action Plan

2005 PA 05-1 Act for Energy Independence
2006 Distributed Generation and CHP
2006 1ISO NE Demand & Price Response
2007 PA 07-272 Act for Energy Efficiency
2007 BioDiesel Legislation




Most Cost Effective Strategies

* Energy Efficiency

* Demand and Price Response (LM)
Distributed Generation (DG, CHP)
* Renewable Energy Sources
Green Building Design

« Commodity Purchases

Energy Efficiency is 67% Cheaper
than ANY Supply Option
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Levelized Avoided Electric Supply Cost in New England
(includes generation, T&D capacity and line losses)
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New Generation of Technology
T-5

¥90%
efficient

¥Two level
dimmable
electronic
ballast

¥Excellent
color
rendition

¥Low and
high-bay
applications

Existing 3 lamp T8 w/85% efficient ballast = 94 watts
New 2 lamp T5 w/90% efficient ballast = 47 watts
o .

Equal light output and lamp life

Direct HID Replacement

Use 4 T5HO instead of 250 watt HID
Use 6 T5HO instead of 400 watt HID
Narrow distribution

Immediate “on” and “off”

Fully dimmable

» High lumen maintenance LLD = 90+ A

High CRI 86+

High Bay HID application = 250 watts
4 lamp T5 w/90% efficient ballast = 100 watts

70% energy and demand reduction
Equal light output and lamp life

Life-Cycle Cost of Two Light Bulbs:

Life C]ycle Financial Analysis

Tale of

Standard Bulb:
« Short life: 1000 hours

WO LIGHT BULBS:

Energy Efficient Bulb:
« Longer life: 10,000 hours

+ Uses more electricity: 75 W * Uses less electricity: 14 W

« Costs $.50 for one bulb
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At 17 cents per Kilowatt-hour...

« Costs $2 for one bulb
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Total Cost (Bulb + Energy)
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Inefficient vs. Efficient

Save over $60 in lower electric bills

over the life of a single lamp!
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Demand Response Options
by utilities and contractors

CT Energy Efficiency Fund
www.ctsavesenergy.com

* Run emergency generation for demand

» Energy Conscience Construction (New) response and to control peak (within

« Energy Opportunities (Retrofits) environmental regulations)

» Small Business Energy Advantage » Re-schedule large loads to off-peak hours and
. Express Lighting change hours of operation (on-peak 12:00 to 8:00)

* O &M Services « Reduce loads via meters, controls, temperature
* Low Interest Loans settings, duty-cycling, motor speed controls, etc.

Store energy during low-demand hours for use
on-peak (ice storage)

Distributed Generation
CHP & Peakers How CHP Saves Energy

« Combustion Turbines 0.5 - 10MW
* Microturbines 30 — 250 kW
« IC Engines 30 kW -5 MW
« Fuel Cells 200 kW - 1 MW

35% - 50% WASTE HEAT
25% - 40% Electricity

60% - 90% Efficient ;kﬁlT:; {w

Total Efficiency

Transmission and Distributi
Generation Losses Losses: 8% (of 32-56%)

100%

Total Efficiency

15-22% 50-40%
Losses after Generation Usable
and Usable Heat Recovery  Recovered Heat

Micro Turbines

CHP Grants Renewable Energy
DPUC DG Program Connecticut Clean Energy Fund
« Improved fuel efficiency (60% to 90% efficient) Tecmoay o ME;".EW siﬁv iﬁb’ S‘:e:;.:; e
 Improved power reliability ‘E,,;a;gg;&;n al s oal v Fos]

» Energy cost predictability CCEF Incentives
» Lower emissions per unit of power output

» Reduces land-use impacts and NIMBY issues
+ Reliability provides security benefit

+ DPUC incentives $450 to $500 per KW

» Ratchet and Backup Barriers Removed

Fuel Cells ) Wind




ENERGY MANAGEMENT UNIT

m- T 3
WINDUSTRY
OPM
THE SCALE OF WIND POWER
- Supply Demand

‘ Cultivators ‘ -t

Processors‘*‘ Producers ”" Blenders ‘*"‘ Heating ‘

" x [+ | Transportation
Vestas NM82 Zond Z-40-FS 1
= ! (sl
e — s e cout WastelVegetablelOll = |Industrial

Bergey Excel 10kW

Mo good wind st 1. 500orms g whd . Jr——
s et cokd gerte
vttt oy, tad oo ity o0
s about 5180000 e 1990 It ot ‘o husshld sl
s 300000 ot ot 3500,
- - -
1.6 MW = $1.6M 500 kW = $500k 10kW = $35k
$1000 per kw $1000 per kW $3500 per kW

ENERGY MANAGEMENT UNIT

www.CTBiofuelinfo.org

(Coming Soon)

Supply Demand
Agricultural _Processing Consumption . ;
OPM Coordination L Blo Fuel Info
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Home News [ istory | Glossary | Calendar | FAQS [Links | Contact

Whatis Bio Fuel? | Research | Buying & Selling Grease | Industry Info | Purchase Biofuel | Fleet Operators

Incentives/Promotion Incentives/Promotion

Tax Incentives
Loans Grants, Loans, Business DRS
DECD

Development, Retention,
{Analysis and Promotion Guaranteed /Market

Grants — DOAG DECD State Facilities — DAS

Mass Transit — DOT

Research Fleet Vehicles — DAS, DOT
UCONN Corporate Contracts Home Page
2O il Gl s About CTBiofuelinfo.org
AGR. EXP. STATION Education www.ctbiofuelinfo.orgis designed to increase the use of biofuels in Connecticut

by raising awareness of benefits to its use in transportation and heating. The site
is primarily aimed at encouraging the use of biodiesel because of the current public
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Buying Commodity in a www.ctenergyinfo.com
Competitive Market T
Disadvantage of buying from Ghe supplier of last resortO T ——— =] e

Electric Suppliers = Marketers / Brokers / Aggregators ENERGY INFOQ,

« Use an Request for Qualifications to narrow the field, l m.gﬁ??m @ g
N Al =

« Provide annual use, monthly profile, daily profile, P =

Home | About Us | Site Map | Gontact Us.

interruptible components. WELCOME TO CT ENERGY INFO! S — -]
+ Include Terms and Conditions, including: Quality of e | e e S ey ® SEREREEL S,
Reputation, Financial Stability = neray Avvanen < | | Eoranon o ST, SO0 A @ Deparmantof bl
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@ Project Financing ~ free to c i

+ Conduct Request for Proposals for Pricing Options S 5 RamEnerayoptions

= Energy Education
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with the CT DPUC for the 2007 Electric Rates.
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