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Outline of Presentation

o CHP Overview

o CHP Technologies

o Emerging Trends

o US DOE’s CHP Technical Assistance 
Partnerships:  Who we are and what we do
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CHP Overview
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CHP: A Key Part of Our Energy Future

▪ Form of Distributed Generation 
(DG)

▪ An integrated system

▪ Located at or near a                        
building / facility

▪ Provides at least a portion of the 
electrical load and

▪ Uses thermal energy for:

o Space Heating / Cooling

o Process Heating / Cooling

o Dehumidification

CHP provides  efficient, clean, 
reliable, affordable energy –

today and  for the future.

Source:  www.energy.gov/chp
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CHP Recaptures Heat of Generation, Increasing Energy 
Efficiency, and Reducing GHGs
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Common Uses for Thermal Energy Recovered

▪ Space heating at a single facility, or campus

“District heating” project

▪ Domestic water heating, laundromat/washerteria

▪ Process hot water or steam at an industrial facility

▪ Hospitals: Steam for space and water heating, 
humidification and sterilization

▪ Pool or spa heating at hotels, schools, recreation 
centers, casinos

▪ Freeze protection for water supply and wastewater

▪ Absorption chilling for space cooling & refrigeration
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What Are the Benefits of CHP?

▪ CHP is more efficient than separate generation of 
electricity and heating/cooling

▪ Higher efficiency translates to lower operating 
costs (but requires capital investment)

▪ Higher efficiency reduces emissions of pollutants

▪ CHP can also increase energy reliability; provide 
resiliency benefits at critical facilities and enhance 
power quality 

▪ On-site electric generation can reduce grid 
congestion and avoid distribution costs.
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CHP Technologies

8



CHP System Schematic
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Common CHP Technologies and 

Capacity Ranges



• Total Installed Cost, $/kW

• Heat Rate, Btu/kWh

• Efficiency for electrical generation, %

• Maintenance costs, $/kWh

• Transport Gas Availability and Cost

• Possibly in Permitting and Project 

Financing

Economy of Scale when Designing CHP Systems
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Emerging Trends
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Slide Credit: US DOE SW CHP TAP
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Slide Credit: US DOE SW CHP TAP
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CHP in The Greenhouse – Synergistic

Legitimate “Multiple 

Value Streams” 

Source: Cummins Power Topic  #GLPT-5929-EN

Credit: Cummins Power Generation and Stan De Wit
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…rapidly expanding applications 

worldwide, with clean combustion

Location, Belgium: Cummins Energy Solutions Business  

- Sells Heat and Power to the tomato grower (43,000 m2 

greenhouse) Photo Courtesy of Houwelings Group

Source: Cummins Bulletin 5410766 (5/17)

Credit: Cummins Power Generation
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Slide Credit: US DOE SW CHP TAP
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Slide Credit: US DOE SW CHP TAP
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Slide Credit: US DOE SW CHP TAP

19



Project Snapshot:
Food Waste to Energy

Forest Country Potawatomi Community 
Renewable Generation

Milwaukee, WI

Application/Industry: Casino

Capacity: 2 MW

Prime Mover: Reciprocating engine

Fuel Type: Biomass

Thermal Use: Heating, hot water

Installation Year: 2013

Energy Savings: Unknown

Highlights: Waste from a variety of local food 
producers fuels the 2 MW CHP plant on 
Potawatomi tribal land. Power is sold to We 
Energies. The system also provides heat and 
hot water to the nearby Potawatomi Bingo 
Casino. 
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https://www.fcpotawatomi.com/


Implementing a CHP Project 
with the Help of the CHP TAP
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What We Do: Maniilaq Health Center CHP 

Opportunity – A Typical Engagement:
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▪ Initial contact through Alaska 

Energy Authority

▪ Gather site information and energy 

data

▪ Initial “Screening” – does it look 

viable? –Yes. Initial Letter report

▪ Conversations with those involved, 

to review findings

▪ Request for advanced assessment –

Done; still looks good

▪ More calls and conversations, etc.



Maniilaq Health Center
Need for Reliability & Price Stability in a Critical Facility

Problem

• $1.6M energy costs in 100,000 sf facility; 17 patient / 18 nursing home beds

• $0.367/kWh for electricity, $4.18/gallon for No. 1 fuel oil in 2018.  

• Fuel oil prices change dramatically.  In 2016, price was $5.48 per gallon 

Proposed Solutions: Consider 250-kW Reciprocating Engine or 200 kW Microturbine

• CHP shifts heat from No. 1 fuel oil (kerosene) to No. 2 (diesel) – Much lower price!

• Thermal recovery for potable hot water and steam for health center applications

Outcome of Screening and Technical Assessment

• Estimated payback  1.85 – 6.3 years, depending on options chosen 

• Improved reliability of a critical facility, 

• Hedge against rising energy costs

Strategy

Utility integration to address load loss and integration with existing generation
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Involve the Electric Utility

• Contact your local electric utility to gain an early 
understanding of retail rates, net metering possibilities, 
avoided costs, and interconnection requirements.    

• Identifying win/win solutions
– Utilities co-locating their generating facilities at load centers

– Constructing district heating thermal distribution loops 

– Add waste heat recovery to existing reciprocating engines
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Next Steps

Resources are available at no cost to assist in
developing CHP Projects at your site  

Contact your CHP TAP to:

• Perform CHP Screening Technical Assistance study for a 
particular facility

• Identify existing CHP sites at similar facilities

• Advanced Technical Assistance (emissions determination, life 
cycle cost analysis, sensitivity analysis)
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DOE CHP Technical Assistance Partnerships (CHP TAPs)

DOE CHP Deployment 

Program Contacts
www.energy.gov/CHPTAP

Bob Gemmer
CHP Deployment Manager

Office of Energy Efficiency and 

Renewable Energy

U.S. Department of Energy

bob.gemmer@ee.doe.gov>

Patti Garland
DOE CHP TAP Coordinator [contractor]

Office of Energy Efficiency and 

Renewable Energy

U.S. Department of Energy

Patricia.Garlandoe.gov 26



Thank You! 

Northwest CHP TAP

Gilbert McCoy, P.E., Senior Energy Systems Engineer
USDOE Northwest Combined Heat and Power Technical Assistance Partnerships

McCoyG@energy.wsu.edu
(360) 956-2086

Dave Van Holde, P.E., CEM Director
Northwest CHP TAP

VanHoldeD@energy.wsu.edu
(360) 956-2071


