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Combined heat and power (CHP) systems produce thermal energy for buildings or processes and concurrently generate electricity.  CHP is sometimes known as cogeneration or district energy and is the co-production of two forms of energy from a single fuel source, often recovering and utilizing what would otherwise be wasted heat. CHP systems can take advantage of large central heating plants and steam distribution systems that are available on many campuses.  Most Effective CHP Applications 
· Central boiler and district heating systems 
· Where heating and electrical demands match a ratio of 2:1 to 3:1
· Where year-round thermal load is required 
· Sites where plant managers, operators, electricians, and mechanics are available for operation and response
· Where coal is currently used as the boiler fuel, but natural gas, biogas, or landfill gas can be used as a cleaner fuel.

Some campuses use "tri-power plants" that combine a CHP system with thermally driven chillers. The chiller uses the heat output to produce chilled water for cooling. The ratio of thermal energy used for cooling to electricity production is similar to the case where CHP is used for heating.


Benefits of CHP:
· Enhance energy security by reducing national energy requirements and helping businesses weather energy price volatility and supply disruptionsSource: www1.eere.energy.gov+chp_basics.html  

· Advance climate change and environmental goals by reducing   carbon dioxide (CO2) emissions and other pollutants
· Improve business competitiveness by increasing energy efficiency and managing costs
· Increase energy infrastructure  resiliency by limiting congestion and offsetting transmission losses
· Diversify energy supply by enabling further integration of domestically produced and renewable fuels
· Improve energy efficiency by capturing heat that is normally wasted.


Recognizing the benefits of CHP and its current underutilization as an energy resource in the United States, the Obama Administration has established a goal to achieve 40 gigawatts (GW) of new, cost-effective CHP by 2020. According to the Executive Order “Accelerating Investment in Industrial Energy Efficiency,” achieving this goal would increase total CHP capacity in the U.S. by 50%, save energy users $10 billion per year, and result in $40-$80 billion in new capital investment. 

In addition, according to the U.S. Department of Energy (DOE) and Environmental Protection Agency (EPA) report, Combined Heat and Power A Clean Energy Solution, CHP systems can also save 1 quadrillion Btu (Quad) of energy, the equivalent of 1% of all energy use in the U.S., and reduce emissions by 150 million metric tons of CO2 annually, equivalent to the emissions from over 25 million cars. New Jersey has taken the initiative to establish CHP goals for the state. The New Jersey Energy Master Plan, published in 2010, outlines a goal of 1,500 megawatts (MW) of CHP capacity generated within the state of New Jersey by 2020.  


	CHP Cost Benefit Analysis Examples

	Facility Name and Location
	Facility Type
	CHP System Size 
	Installed System Cost
	Annual Cost Savings
	Payback Period (years)

	Baltimore Refuse Energy Baltimore, MD
	Wastewater Treatment Plant
	60 MW
	$254 million
	$29 million
	8.8

	Temple University, Philadelphia, PA
	University
	16 MW
	$16 million
	$1.5 million
	10.7

	SEA Park East, Brooklyn, NY
	Multi-family Housing
	150 kW
	~$444,000
	$69,388
	6.4

	South Oaks Hospital, Amityville, NY
	Hospital
	1.3MW
	$1.8 million
	$360,000
	5

	Simonds International, Fitchburg, MA
	Manufacturing
	1.8 MW
	$6.5 million
	$1.4 million
	4.5

	Source: www1.eere.energy.gov/manufacturing/c/projects_sector.html


CHP installation costs and savings vary depending on the system requirements and design. Some examples of payback periods for different types of systems are shown in the table to the right. 
New Jersey CHP Success Story 
Natural disasters such as Hurricane Sandy have highlighted the need to protect critical infrastructure facilities, to better prepare for emergencies and long-term electric grid outages, and to consider how to rebuild a more resilient grid. One example of how CHP systems can help meet these needs is the Princeton University Cogeneration plant, which uses 15 MW of CHP in addition to steam-driven chillers to provide steam, chilled water, and power to the campus. During Hurricane Sandy the plant was able to operate independently of the grid system and provide heating, cooling, and electricity to critical campus spaces, as well as for students, staff, and local emergency personnel. Photos by Eliza Hotchkiss, NREL
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	Information Resources
U.S. Department of Energy (DOE): http://www1.eere.energy.gov/manufacturing/distributedenergy/
www1.eere.energy.gov/seeaction/chp_policies_guide.html 
http://www1.eere.energy.gov/manufacturing/distributedenergy/pdfs/chp_clean_energy_solution.pdf 
Executive Order “Accelerating Investment in Industrial Energy Efficiency”:
www.whitehouse.gov/the-press-office/2012/08/30/executive-order-accelerating-investment-industrial-energy-efficiency
State of New Jersey Energy Master Plan:
http://nj.gov/emp/
Working Groups
Mid-Atlantic Clean Energy Applications Center: www.maceac.psu.edu
U.S. Environmental Protection Agency CCHP Partnership: 
www.epa.gov/chp
	Analysis Tools
DOE CHP Screening Tools:
www1.eere.energy.gov/manufacturing/distributedenergy/tools.html#screening
Funding Opportunities
New Jersey Clean Energy Program:
www.njcleanenergy.com/main/grants-solicitations/grants-and-solicitations-0
DOE Advanced Manufacturing Office:
www1.eere.energy.gov/manufacturing/distributedenergy/
funding.html
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