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Energy Supply SystemsEnergy Supply Systems

District EnergyDistrict Energy
Central Steam ProductionCentral Steam Production
Central Chilled Water ProductionCentral Chilled Water Production
Integral Electricity Generation, Purchase, Integral Electricity Generation, Purchase, 
& Distribution& Distribution



DefinitionsDefinitions

Combined Heat & Power (CHP)Combined Heat & Power (CHP)
==

CogenerationCogeneration
==

Simultaneous generation of Simultaneous generation of 
steam and electricitysteam and electricity



Cogeneration (CHP)Cogeneration (CHP)

Simultaneous production of electricity and Simultaneous production of electricity and 
steamsteam
High thermal efficiencyHigh thermal efficiency
Low environmental impactLow environmental impact
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Cogeneration ConceptCogeneration Concept
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UNC Chapel Hill UNC Chapel Hill 
CogenerationCogeneration

Turbine 28 MW
Generator

Boilers

Steam

Heating
Cooling
Hot Water
Sterilization
Cooking/Dishwashing

Electricity



UNC Chapel Hill Cogeneration FacilityUNC Chapel Hill Cogeneration Facility



Circulating Fluidized Bed Circulating Fluidized Bed 
CombustionCombustion

Nitrous Oxides (Nitrous Oxides (NOxNOx) ) ----
furnace temperaturefurnace temperature

Sulfur dioxide (SOSulfur dioxide (SO22) ) ----
sorbentsorbent



NSPS 40CFR60, Subpart DbNSPS 40CFR60, Subpart Db

SOSO22

90% reduction90% reduction
1.2 lbs/1.2 lbs/MMBtuMMBtu

NOxNOx
0.6 lbs/0.6 lbs/MMBtuMMBtu

OpacityOpacity
20%20%

ParticulateParticulate
0.5 lbs/0.5 lbs/MMBtuMMBtu
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Chilled Water SystemsChilled Water Systems

Centralized production of chilled waterCentralized production of chilled water
Distribution of chilled water to serve Distribution of chilled water to serve 
campus needscampus needs
Uses electricity and steamUses electricity and steam



North Chiller PlantNorth Chiller Plant



Thermal Energy Thermal Energy 
StorageStorage

40,000 ton40,000 ton--hours capacityhours capacity
4,000,000 gallons of water4,000,000 gallons of water
Stratified storage tank 130 feet high x 80 Stratified storage tank 130 feet high x 80 
feet diameterfeet diameter
Completed 2006Completed 2006
Interconnected to primary distribution Interconnected to primary distribution 
lineslines
Support plant chillers matched for Support plant chillers matched for 
charging tankcharging tank





Duke EnergyDuke Energy

RealReal--time pricing (OPT/HP rate)time pricing (OPT/HP rate)
Immediate response to pricing signalsImmediate response to pricing signals
Steam absorption chillersSteam absorption chillers
Thermal storage Thermal storage –– 10 MW10 MW
Cogeneration of electricityCogeneration of electricity



CHP PerformanceCHP Performance

Overall value $6,000,000 per yearOverall value $6,000,000 per year

Rate performance $2,000,000 per yearRate performance $2,000,000 per year
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