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Fuel Cell Installation 
Fuel Cell Economics 

Final Thoughts 
The Future of Fuels Cells 

BECKER + BECKER
 



  

 


 

CASE STUDY I 

360 STATE STREET 360 State Street 
New Haven, Connecticut 

New Urban Infill, Mixed−use, 
Multi−family housing 
Fuel Cell Installation 
Fall 2008 − Fall 2010 

Developer / Architect: 
Becker + BeckerBecker + Becker 

Investment Partner: 
Bentall Kennedy | MEPT 

MEP EMEP Engineers: 
Cosentini Associates 
LN Consulting 

Green Building Consultants: 
Atelier Ten 
2nd Law 
LN Consulting 
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CASE STUDY I 

360 STATE STREET Development Program ˘ 700,000 SF 
New Haven, Connecticut 

Residential 
500 rental appartments || 50 affordable
 
Studios, 1 bedroom – 3  bedroom
 
Rent: $1,200 ‐ $5,000
 

Commercial 
30,000 SF retail and office,
 
community‐owned food co‐op, Elm City Market
 

Public Parking 
4 story structured parking garage for 500 cars,
 
Zipcars, electric car charging stations
 

Common Amenities 
32,000 SF off amenities:
 
½ acre
 and pool, art gallery, library,
 
fitness center, yoga studio, theater, communal
 
livingg room and kitchen,, business center,,

children’s playroom
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CASE STUDY I 

360 STATE STREET 
Sustainability ˘ LEED® ND Platinum New Haven, Connecticut 

360 State 
Street uses 
50% less 
energy than aenergy 
baseline 
residential 
building 
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CASE STUDY I 

360 STATE STREET 
Renewables Considered New Haven, Connecticut 
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CASE STUDY I 

360 STATE STREET 
Fuel Cell Analysis New Haven, Connecticut 

 Base Load: 475 KW Base Load: 475 KW

 24/7 demand for heat/hot water 

 Financial Incentives: 
• Federal Fuel Cell Tax Credits 
• CT CEF Fuel Cell Grant 
• Fuel Cell Class I Renewable for RECs 
• Discounted DG gas rate • Discounted DG gas rate
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CASE STUDY I
	

Fuel Cells and Residential Development 
360 STATE STREET 

New Haven, Connecticut 

 16.7 million multi‐family 
housing units in the U.S. 

 Consume 117 billion kWh
 
off el t  i  lectricitity per year (21%
(21% 
of US energy usage) 

 0 8%  of electricity to multi‐ 0.8% of electricity to multi 
family housing is provided by 
renewable power 

SSource: EIA, 20099 RECSS update 

400 KW fuel cell provides 3.4 million kWh of electricity per year
 

35 000 fuel cells could take all multi‐family buildings off the grid
 35,000 fuel cells could take all multi family buildings off the grid
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CASE STUDY I 

360 STATE STREET 
Fuel Cells and Policy New Haven, Connecticut 

RegulationsRegulations 

 Submetering not permitted 

for residential developpment
 

 Net Metering permitted for 

meter connected tometer connected to


renewable source only
 

 Net Metering reimbursable
 

rate at wholesale time of 

export rate 
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CASE STUDY I 

360 STATE STREET 
Fuel Cell Installation New Haven, Connecticut 
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CASE STUDY I 

360 STATE STREET 
Fuel Cell and CHP Operation New Haven, Connecticut 
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CASE STUDY I 

360 STATE STREET 
Fuel Cell Efficiency New Haven, Connecticut 

Electric Utilization: 65%Electric Utilization: 65% 

 Provide electric to all common and commercial areas: 65% of 
fuel cell’s capacity 

 Excess will go back to utility grid with reimbursement 

Heat Utilization: 90% 

W heat willill b be used f domesti h heatiWaste h d for d ic hot water h ing, 
space heating, and pool heating. Excess heat is stored in 
thermal storage tanks 

Fuel Cell life: 20 years with stack overhaul in year 10. 
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CASE STUDY I
	

360 STATE STREET 
Fuel Cell Economics New Haven, Connecticut 

Total Investment: $3 500 0000Total Investment: $3,500,0000 ( Fuel Cell Cost: $1 875 000)( Fuel Cell Cost: $1,875,000)
 

Incentives:
 
CT CEF Grant: $985,000 

Federal Tax Credit: $3,000/ kWh or 30% of install cost: 
$1,200,000 

REC l i l $50 000 d  di  REC REC sales, approximately $50,000 per year depending on REC 
market pricing 

DG natural ggas rate‐ discount in CT removingg distribution 
charges 

Annual Avoided Energy Costs by Landlord + Sale: $295,000 

Payback with incentives: 5 Years | without incentives: 13 Years 
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CASE STUDY II 


The Octagon 
The Octagon Apartments New York, New York 

Existing 
MultiMulti−Family Housing Family Housing 
Fuel Cell Installation 
2010−2011 

Developer/Architect: 
Becker + Becker 

Investment Partner: 
Kennedy Associates | MEPT 

Engineer: 
LN Consulting 

BECKER + BECKER
 




	



	


 

CASE STUDY II
	

The Octagon 
The Site ˘ Roosevelt Island, NYC New York, New York 

Site
Site
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CASE STUDY II
	

The Octagon 
Development ˘ 550,000 SF | 500 Units New York, New York 
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Credit 1 Site Selection 1 

Credit 2 Development Density 1 

Credit 3 Brownfield Redevelopment 1 

Credit 4.1 Alternative Transportation, Public Transportation Access 1 

Credit 3.2 Resource Reuse, Specify 10% 1 

Credit 4.1 Recycled Content, Specify 5% (post-consumer + ½ post-industrial) 1 

Credit 4.2 Recycled Content, Specify 10% (post-consumer + ½ post-industrial) 1 

Credit 5.1 Local/Regional Materials, 20% Manufactured Locally 1
The Octagon 

Credit 4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 1 

Credit 4.3 Alternative Transportation, Alternative Fuel Vehicles 1 

Credit 4.4 Alternative Transportation, Parking Capacity and Carpooling 1 

Credit 5.1 Reduced Site Disturbance, Protect or Restore Open Space 1 

Credit 5.2 Reduced Site Disturbance, Development Footprint 1 

Credit 6.1 Stormwater Management, Rate and Quantity 1 

Credit 6.2 Stormwater Management, Treatment 1 

Credit 7.1 Landscape & Exterior Design to Reduce Heat Islands, Non-Roof 1 

Credit 7.2 Landscape & Exterior Design to Reduce Heat Islands, Roof 1 

Credit 8 Light Pollution Reduction 1 

Yes ? No 

Credit 5.2 Local/Regional Materials, of 20% Above, 50% Harvested Locally 1 

Credit 6 Rapidly Renew able Materials 1 

Credit 7 Certified Wood 1 

Yes ? No 

13 2 Indoor Environmental Quality 15 Points 

Prereq 1 Minimum IAQ Performance Required 
Prereq 2 Environmental Tobacco Smoke (ETS) Control Required 
Credit 1 Carbon Dioxide (CO2 ) Monitoring 1 
Credit 2 Ventilation Effectiveness 1 
Credit 3 1 Construction IAQ Management Plan During Construction 1 

uses 35% less 
energy than a 
baseline 
residential Yes ? No 

3 2  Water Efficiency 5 Points 

Credit 1.1 Water Efficient Landscaping, Reduce by 50% 1 

Credit 1.2 Water Efficient Landscaping, No Potable Use or No Irrigation 1 

Credit 2 Innovative Wastewater Technologies 1 

Credit 3.1 Water Use Reduction, 20% Reduction 1 

Credit 3.2 Water Use Reduction, 30% Reduction 1 

Yes ? No 

5 1 4 Energy & Atmosphere 17 Points 

Credit 3.1 Construction IAQ Management Plan, During Construction 1 
Credit 3.2 Construction IAQ Management Plan, Before Occupancy 1 
Credit 4.1 Low-Emitting Materials, Adhesives & Sealants 1 
Credit 4.2 Low-Emitting Materials, Paints 1 
Credit 4.3 Low-Emitting Materials, Carpet 1 
Credit 4.4 Low-Emitting Materials, Composite Wood & Agrifiber 1 
Credit 5 Indoor Chemical & Pollutant Source Control 1 
Credit 6.1 Controllability of Systems, Perimeter 1 
Credit 6.2 Controllability of Systems, Non-Perimeter 1 
Credit 7.1 Thermal Comfort, Comply with ASHRAE 55-1992 1 
Credit 7.2 Thermal Comfort, Permanent Monitoring System 1 

residential 
building� and we 
continue to make 
it greener 

Prereq 1 Fundamental Building Systems Commissioning Required 

Prereq 2 Minimum Energy Performance Required 

Prereq 3 CFC Reduction in HVAC&R Equipment Required 

Credit 8.1 Daylight & Views, Daylight 75% of Spaces 1 
Credit 8.2 Daylight & Views, Views for 90% of Spaces 1 

Yes ? No 

CASE STUDY II
	

The Octagon 
Sustainability ˘ Certified LEED® Silver New York, New York 

5 1 6 Materials & Resources 13 Points 

LEED NC V LEED-NC Versiion 2.1 Regiisttered P d Projectt Checkli klist2 1 R j Ch t 
Octagon Park Apartments, Roosevelt Island 
888 Main Street, New York, NY  10044 
Yes ? No 

9 4  Sustainable Sites 14 Points 

Prereq 1 Erosion & Sedimentation Control Required Y 

1 
1 
1 
1 
1 
1 

? 
1 

? 
? 

1 
? 

1 

? 
1 
1 

? 
? 

Y 
Y 
Y 
3 

1 
1 
1 

1 
1 

1 
? 

Credit 1 Optimize Energy Performance 1 to 10 

Credit 2.1 Renewable Energy, 5% 1 

Credit 2.2 Renewable Energy, 10% 1 

Credit 2.3 Renewable Energy, 20% 1 

Credit 3 Additional Commissioning 1 

Credit 4 Ozone Depletion 1 

Credit 5 Measurement & Verification 1 

Credit 6 Green Power 1 

continued… 

Yes ? No 

Y 
1 
1 
1 

1 
? 
1 

1 
1 
1 
1 
1 

1 
1 

Prereq 1 f R bl d 

Credit 1.1 Building Reuse, Maintain 75% of Existing Shell 1 

Credit 1.2 Building Reuse, Maintain 100% of Shell 1 

Credit 1.3 Building Reuse, Maintain 100% Shell & 50% Non-Shell 1 

Credit 2.1 Construction Waste Management, Divert 50% 1 

Credit 2.2 Construction Waste Management, Divert 75% 1 

Credit 3.1 Resource Reuse, Specify 5% 1 

P 1 StStorage & C & Collll ecti tion of Recycllables RRequiired 

Y 
Y 
1 
1 
11 
1 
1 
1 
1 
1 
1 
1 

? 
1 

? 
1 
1 

2 Innovation & Design Process 5 Points 

1 

1 

Credit 1.1 Innovation in Design: AVAC Underground Garbage Removal System 1 

Credit 1.2 Innovation in Design: Provide Specific Title 1 

Credit 1.3 Innovation in Design: Provide Specific Title 1 

Credit 1.4 Innovation in Design: Provide Specific Title 1 

Credit 2 LEED™ Accredited Professional 1 

Yes ? NoYes ? No 

34 11 12 Project Totals  (pre-certification estimates) 69 Points 

Certified 26-32 points Silver 33-38 points Gold 39-51 points Platinum  52-69 points 
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CASE STUDY II 

The Octagon 
Renewable Power New York, New York 

Image of the Octagon 50 KW Photovoltaic array ˘ the Largest Array in New York City 
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CASE STUDY II 

The Octagon 
Fuel Cell Analysis New York, New York 

 Base Load: 600 KWBase Load: 600 KW 
 24/7 demand for heat/hot 
water 
 Financial Incentives: 

• Federal Fuel Cell Tax Credits 
• NYSERDA DG CHP 
Demostration Program Grant 

 Submetering permitted  Submetering permitted 

Construction/Design challenges 
with existing building 
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CASE STUDY II 

The Octagon 
Fuel Cell Installation New York, New York 

 Installll  ati F ll  2010 6 month I t tion: Fall 2010, 6 ths 
 Electric Utilization: 100% 

•Provide electric to 500 residents 
and
 
all common areas
 

•Excess will go back to utility grid,Excess will go back to utility grid, 
but without reimbursement 

Waste heat Utilization: 70% 
Waste heat will be used for domestic Waste heat will be used for domestic 
hot water heating and space heating 
 Fuel Cell life: 20 years with stack 
overhaul in year 10 
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CASE STUDY II 

The Octagon 
Fuel Cell Economics New York, New York 

 T t  l I t  ll C t  +$3 700 000  Total Install Cost: +$3,700,000 
• $2,175,000 for fuel cell unit + installation and existing 
system tie‐in and upgrades 

 Total Incentives: $2,200,000 
• NYSERDA Grant $1,200,000 upfront 
• Federal Tax Credit: $3,000/ kWh or 30% of install cost:
Federal Tax Credit: $3,000/ kWh or 30% of install cost: 
$1,000,000 

 Annual Energy Cost Savings: $221,500 
 Payback without incentives 14 Years (not including stack  Payback without incentives: 14 Years (not including stack
 
overhaul in Yr. 10)
 
Payback with incentives: 5 Years 
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Final Thoughts 

POWERING THE FIRST 1,000 HOMES 
Reduced Emissions 360 State and the Octagon 

Fuel cell creates 1 ounce of ppollution pper 1,,000 kWh of electricityy p produced 

Combustion generation creates 25 lbs of pollutants per 1,000 kWh of electricity 
produced 

2 5  

1.5 

2 

2.5 

(Pounds of emissions per 1,000 kWh NOX, 
CO, SOX, hydrocarbon, particulates) 

0.5 

1 

0 

Average U.S. 
Fossil Fuel 

Pllant 

Microturbine Combined 
Cycle Gas 
Turbbine 

Fuel Cell 
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Final Thoughts 

POWERING THE FIRST 1,000 HOMES 
The Future of Fuel Cells 360 State and the Octagon 
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