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Potential Benefits

« Lower cost for heat and power
« Electric system reinforcement, voltage control
 Premium power/emergency response

 Reduced air emissions/improved air quality
 Economic development

« Improved efficiency and reliability

 Renewable Energy Portfolio Standard (20% / 2010)
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Regional Resource Center/U.S. DOE
Partnership Online Models

-Economic/Cost Model
 Heating and Electricity Cost Savings
-Energy Management Model
o Efficiency Benefits
-Distributed Technology Comparison
« Compares Fuel Cells to Other Technologies
-Hydrogen Generation from Renewable Technology
 Cost of Hydrogen from Renewable Resources
-Environmental Model
o Stationary and Transportation Emissions
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Project Analysis E

» Define problem/opportunities
 |dentify community solutions

« Collect detailed information
 Identify application for fuel cells

e |nitiate economic model

CCM MUNICIPAL TRAINING



| ] AR iy
Project Analysis E
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Electric Consumption Demand
e
# On-Peak Off-Peak Total 30-day avg On-Peak Off-Peak
Days {kwh) (kwh) (kwh) {kwh)

-
1341.8

Gas Consumption
|

Total J0-day Avg
(Ccf)

Provide one
year (12 months)
of utility data
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Combined Heat ¢
Connec

Utility Inputs

UTC FC Technology
KWAC Peak Host Demand Capacity

— e :
ot approxmate Lo Electric Demand
4 "23,;;; 'I:\::I’ShtsaﬂE\;?)ir::rt:gl_en;:elzr:;tgemand C rl C n

Host Expected Retun on Equity
btu/hr Average Host Heat Demand
KWAC Fuel Cell Installation

97.00%)| Capacity Factor
| 8126

Average Heat Rate
| 27,620 [mmbtu Heat Input Per Year Required T h I D d
Fuel Cell Gen ig 71.9% of Host?:zequirement e r m a e m an
| 1,560,229 |btu/hr Average generated by UTG FC
| 15.32 |Utility Avoided Energy Cost ¢/kWh
| 3.0%|Utility & Nat Gas & LFG Esc. Rate
| 3.0%|0&MEsc. Rate
Natural Gas $/mmbtu
Fuel Cil Cost $/mmbtu
Natural Gas and Fuel Oil Gost $/mmbtu
| $30.00]

Recs Market Value De-Esc @2%
Q&M ¢/kWh

| 2.00] oid
B0.0%]Natural Gas or Oil Fired Boiler Efficiency l 't I t R t
| 15| -MNumber of Years in the Analysis I I a eS
Host CL&P Electric Rate
Third Party Rate |0.00
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Economic Financial Analysis
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Financial Variables

* Pay
e Cas
 Net

pack term
N flow

present value

e Depreciation

e |nternal rate of
return

e Financing method
o Capital costs

e Installation and
restacking cost

* Investment tax
credits



Funding

« Federal Funding/American Recovery and
Reinvestment Act

« Connecticut Clean Energy Fund (Approx $8
million available for 14 projects)

* Federal tax credit of 30% of expenditures,
capped at $3,000/kW

« |SO Demand Response Program
« CT DPUC Distributed Generation Program
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Example of Potential Projects:
Middletown High School, Middletown, CT

200 kW UTC Power Fuel Cell

900,000 BTU * Reduces CO, emissions by 470 tons annually

Electricity « Heat « Backup Power « Education
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Example of Potential Projects: City
of Tulare, CA Wastewater Treatment Plant

S 7
Mol 55

900 kW FuelCell Energy Fuel Cell

Reduces CO, emissions by approx 10,000 tons annually

Electricity « Heat « Pre-Heating ¢ Digester Gas
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Example of Potential Projects:
Whole Foods Market, Glastonbury, CT

200 kW UTC Power Fuel Cell

CO, reductions offset 21 acres of forest, NO, reductions
equal to removing 100 cars of the roadway per year

Electricity « Heat « Hot Water « Backup Power
CCM MUNICIPAL TRAINING



Potential Partners

e Connecticut Center for Advanced Technology
e Connecticut Clean Energy Fund

« Connecticut Siting Councll

« Northeast Utilities

* United llluminating

* FuelCell Energy

« UTC Power

 U.S. Department of Energy
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Contact

Joel M. Rinebold
Email: jrinebold@ccat.us

Tom Drejer
Email: tdrejer@ccat.us

Telephone: (860)-291-8832
Web: www.ccat.us

Connecticut Center for Advanced Technology (CCAT)
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