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Cal State University, NorthridgeCal State University, Northridge

CAMPUS SIZE:       CAMPUS SIZE:       356 acres

FAILITIES: FAILITIES: Over 100 buildings totaling nearly 4 million square feet

ENROLLMENT:      å ENROLLMENT:      å 35,000

The overall impact of CSUN on the Los Angeles economy is between $664 -

$686 million annually 

BackgroundBackground



Â Economic activity in Los Angeles 
attributable to CSUN 

ü Direct economic activity is between $340 
- $350 million per year

ü Indirect economic activity is estimated at 
approximately $75 million

ü Induced economic activity is between 
$249 - $360 million.

Â CSUN provides 5,800 jobs on campus & the 
universityôs economic activity creates an 
additional 5,700 to 6,000 jobs in the local 
economy.

Â CSUN is a major producer of basic and 
applied research, with almost $27.5 million 
in external grants.

Cal State University, NorthridgeCal State University, Northridge

BackgroundBackground



3,690 Tons of

Chiller capacity

Chilled Water Storage 

Capacity 30,000 Ton Hours

40 MMBtuh of 

heating capacity

Existing Heating, Cooling, CapacityExisting Heating, Cooling, Capacity

Current InfrastructureCurrent Infrastructure



Micro -turbines

180 kW

1.13 MMBtu/h

Recovery

Photovoltaic

467 kW

Photovoltaic

225 kW

Fuel Cells

1 MW

2.7 MMBtu/h

Recovery

CSUNôs Power GenerationCSUNôs Power Generation

Current InfrastructureCurrent Infrastructure



Total Combined Heating, Cooling, Total Combined Heating, Cooling, 

and Power Generationand Power Generation

Technology
Cooling 

(Tons)

Cooling 

Storage
Heat (Btu/h) Power (kW)

Chillers 3,690

TES Tank 30,000

Boilers 40,000,000

Micro 

turbines
1,134,000 180,000

Photovoltaic 692,000

Fuel Cell / 

Satellite Plant
2,000 2,703,000 1,000,000

Total 5,690 30,000 43,837,000 1,872,000

Current InfrastructureCurrent Infrastructure



Current InfrastructureCurrent Infrastructure



Current and Projected Heating, Current and Projected Heating, 

Cooling, and Power DemandCooling, and Power Demand

CSUN NeedCSUN Need



Source Generation and Site Source Generation and Site 

ConsumptionConsumption

Source Btu Impact Under Proposed Strategy       
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Satellite Fuel Cell Plant w ith Central Chiller Do-Nothing, w ith In-Building Chillers

ÅFuel Cell Fuel Consumption 1.9 MMBtu/h

ÅFuel Consumption per kWh 7,589 Btu/kWh

ÅNational Conversion factor 11,850 Btu/kWh

Site consumption to Source 

Generation

ÅSource Btu Reduction 13.4%

% Reduction in Source Energy (Btu/GSF)
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FuelCell Energy DFC300MAFuelCell Energy DFC300MA

Natural Gas SupplyNatural Gas Supply

Flow Rate 1750 CFM

Fuel Power Flow (LHV) 1,900 MBTU/hr

DC Voltage Output (Max Power)DC Voltage Output (Max Power) 315 VDC

DC Current Output (Max Power)DC Current Output (Max Power) 900 ADC

Rated Electrical Power Output Rated Electrical Power Output 

kW 250 

MBTU/hr 853

Electrical Efficiency 45%

Fuel Cell Electrical SpecificationsFuel Cell Electrical Specifications

PerformancePerformance



Å Fuel cell exhaust temperature: 670 F

Å Condensing temperature, HRU exhaust: 140 F

Å Desired heat recovery: 2,703,000 Btu/h

1st Heat 

Exchange

r

2nd Heat 

Exchange

r

1,580,000 

Btu/h

1,123,000 

Btu/h

670oF 170oF 140oF

Heat Recovery ProjectedHeat Recovery Projected

PerformancePerformance



Å Fuel cell exhaust temperature: 740 F

Å HRU Exhaust Temperature: 125 F

Å Measured Max. heat recovery: 2,468,000 Btu/h

1st Heat 

Exchange

r

2nd Heat 

Exchange

r

2,165,000 

Btu/h

303,000 

Btu/h

730oF 170oF 125oF

Heat Recovery MeasuredHeat Recovery Measured

PerformancePerformance



ÂÂ Centralized GenerationCentralized Generation
Ã Generation Efficiency, 36%

Ã Distribution Efficiency, 92.8%

Ã Total Efficiency, 33%

ÂÂ MicroMicro --TurbineTurbine
Ã LHV Electrical Efficiency, 25%

Ã LHV Net Heat rate, 12,200 Btu/kWh

Ã 1.13 MMBtu/h Recovered Heat, 51.6%

Ã Total Efficiency Measured, 76.6%

ÂÂ Fuel CellFuel Cell
Ã LHV Electrical Efficiency, 45%

Ã LHV Net Heat rate, 7,585 Btu/kWh

Ã Recovered Heat, 35.6% Proj; 32.5% Measured

Ã Total Efficiency,  Projected 80.6%

Measured 77.5%

Fuel Cell EfficiencyFuel Cell Efficiency

PerformancePerformance



Bid Evaluation Formula SheetBid Evaluation Formula Sheet

CSUN CostCSUN Cost

A $2,636,000 Years

B $217,470 i n

C $164,000 0.08 10

D $15,000
PW of Annual 

Cost $1,526,198

$3,032,470
Present Worth 

Cost of Project $4,558,668

A $291,500

A

1 1,000

2 7,585

3 1,400

0.634
Performance 

Penalty $100,000.00

B

1 800

2 6,067

3 630

0.554
Performance 

Penalty $100,000.00

C 8,322  $0.00

Efficiency

Minimum Annual Hours of Operation 

Warranted

Useful Thermal Output Recovered From 

Fuel Cell (Mbtuh)

Efficiency

Part Load Operation 

Warranted Minimum Power Output (kW)

Natural Gas Input (Mbtuh)Useful Thermal Output Recovered From 

Fuel Cell (Mbtuh)

Line Item Number 2 - Annualized Warranty 

Service

Annual Warranty and Service Cost

Line Item Number 3 - Opertating Criteria

Full Output Operation

Guaranteed Net Power Output (kW)

Natural Gas Input (Mbtuh)

Line Item Number 1 - Fuel Cell Equipment

Equipment and Materials Cost Lump Sum

8.25% Tax on Equipment & Materials

Freight Cost for Equipment and Materials

Technical Support Cost as Required

Line Item Number 1 Total Cost (A+B+C)



Fuel Cell Cost AnalysisFuel Cell Cost Analysis

CSUN CostCSUN Cost

PROJECTED COST

Cell Purchase

Switch Gear

Transformer & Misc

Heat Recovery

Civil Structural

Misc. Mist.

Design

Commission

PPM Labor

Outside Contract

Subtotal

Rebates & Incentives

Capital Risk

Avg. Capital Risk/kW

FUEL CELL SCOPE

BEST CASE

$2,600,000

$140,000

$32,000

$70,000

$90,000

$70,000

$180,000

$40,000

$180,000

$10,000

$3,412,000

$3,230,000

$182,000

$2,391

WORST CASE

$4,5000,000

$180,000

$100,000

$100,000

$200,000

$200,000

$250,000

$100,000

$300,000

$70,000

$6,000,000

$1,400,000

$4,600,000

LOW BID

$3,032,470

$115,096

$78,409

$78,409

$92,000

$376,768

$200,000

$30,119

$908,325

$77,472

$4,989,068

$2,750,000

$2,239,068

$2,239

HIGH BID

$4,890,062

1MW 3/1/2007 2/16/2006

*Actual Values



Fuel Cell Measured EconomicsFuel Cell Measured Economics
CSUN CostCSUN Cost

Peak 0.171  $ / kWh

Base 0.056  $ / kWh

Average 0.081  $ / kWh

PURCHASED POWER (ACTUAL)

GENERATED POWER (ACTUAL) Average 0.070  $ / kWh

WARRANTY & MAINTENANCE (ACTUAL) 0.034  $ / kWh

TOTAL FUEL CELL POWER COST (W/O HEAT RECOVERY)

SENSIBLE HEAT RECOVERY (SAVINGS) 0.013  $ / kWh

LATENT HEAT RECOVERY (SAVINGS)

COST FOR PLANT POWER Best Case 0.082  $ / kWh (Max)

Worst Case 0.085  $ / kWh (Min)

0.009  $ / kWh  (Max)

0.006  $ / kWh  (Min)

0.104  $ / kWh



Fuel Cell Measured EconomicsFuel Cell Measured Economics

CSUN CostCSUN Cost

Construction Initiated:Construction Initiated:

April 2006

StartStart --up Completed:up Completed:

January 2007

Facility Dedicated:Facility Dedicated:

February 2007

Total Project Cost:Total Project Cost:

$4,989,068

Total FundingTotal Funding

Incentives:Incentives:

$2,750,000



Fuel Cell Measured EconomicsFuel Cell Measured Economics
CSUN CostCSUN Cost

Annual Net Energy Cost SavingsAnnual Net Energy Cost Savings $235,000

(Electric + Thermal)

Annual Campus Maintenance Cost SavingsAnnual Campus Maintenance Cost Savings $65,000

(With Satellite Chiller Plant)

Est. Capital Growth Project Savings Over 25 Years:Est. Capital Growth Project Savings Over 25 Years: $7,000,000

(With Satellite Chiller Plant)

Net Combined Savings Projected Over 25 Years:Net Combined Savings Projected Over 25 Years: $14,500,000



Fuel Cell Project TimelineFuel Cell Project Timeline
January 20, 2006January 20, 2006 LADWP Incentive Application 

January 24, 2006January 24, 2006 SGIP Application 

February 1, 2006February 1, 2006 LADWP Incentive Reservation

February 16, 2006February 16, 2006 Bid Date

March 1, 2006March 1, 2006 Equipment Ordered

April 2006April 2006 Construction Initiated

April 24, 2006April 24, 2006 SGIP Incentive Approval

August 24, 2006August 24, 2006 Equipment Received

November 2006November 2006 Startup Initiated

January 2007January 2007 Startup Completed

February 2007February 2007 Facility Dedicated

20062006

20072007



Phase II Satellite Central PlantPhase II Satellite Central Plant

Phase 2Phase 2



Phase II Satellite Central PlantPhase II Satellite Central Plant

Phase 2Phase 2



Phase II Subtropical RainforestPhase II Subtropical Rainforest

Phase 2Phase 2



Phase II Subtropical RainforestPhase II Subtropical Rainforest


