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Outline 

• Industrial scale energy use 
• Energy Systems Integration (ESI) 

opportunities in industry 
o Combined heat and power 
o Trigeneration 
o Demand response 
o Integrated, hybrid energy systems 
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Energy Use in the Industrial Sector 

• 25% of the total U.S. energy demand 
• 18% of carbon emissions 
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Combined Heat and Power 

• U.S. CHP capacity in 2012: 71 GW  
• Industry operates 87% of current CHP 

Source: Combined Heat and Power: A Clean Energy Solution, DOE/EE-0779, August 
2012  
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Economic Potential for Future CHP 

• Industry could more than double 
CHP capacity to a capacity of 130GW 

Source: Combined Heat and Power: A Clean Energy Solution, DOE/EE-0779, August 
2012  
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Trigeneration 

• Adding absorption chilling to CHP 
increases flexibility 

• Industry requires more moderate 
temperature cooling than heating 

Source: http://www.esdmenergy.com/html/en/technologies/trigeneration.html 
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Demand Response by Industry 

• In 2012, industry provided 13 GW of demand 
response capacity – 47% of total available 

Source: FERC Staff Report “Assessment of Demand Response and Advanced Metering” 
December 2014  
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Integrated, Hybrid Energy Systems (HES) 
Renewable Thermal/Electrical Energy Input 

May require hydrocarbon and input of 
other natural resources 

Nuclear Thermal 
Energy Input 

• Dynamic co-optimization of power generation 
and industrial process 

• Provides additional financial opportunities 
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Potential Benefits of Hybrid Energy Systems 

Holistic optimization of capital 
assets and energy products 

Additional revenue 
opportunities 

Commodity 
products 

Grid capacity 
& flexibility 

Low-emission 
heat for 
industry 

Grid inertia 

Dynamic, holistic optimization that produces 
highest-value products at each point in time  
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NE-RE HES Case Study: Gasoline Substitute 

• Thermal energy in the nuclear-renewable (NE-RE) HES is 
used to reform natural gas to a gasoline substitute  

• Dynamic dispatch of thermal loads 
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NE-RE HES Case Study: Desalination 

• Dynamic dispatch of both thermal and electrical 
energy 

• Using both thermal and electrical energy potentially 
leads to new options 
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Conclusions 

• Industry is 3rd largest sector for energy use 
and emissions in the U.S. 

• Systems-level ESI considerations provide 
additional opportunities to increase income 
and reduce energy use and emissions  

• Current options (CHP and demand response) 
should be extended (trigeneration) to realize 
more benefits 

• Holistic optimization for hybrid energy 
systems can lead to new opportunities and 
markets for industrial ESI. 
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