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Executive Summary  

Combined heat and power (CHP) is an efficient and clean approach to generating electric power 

and useful thermal energy from a single fuel source. Instead of purchasing electricity from the 

distribution grid and separately burning fuel in an on-site furnace or boiler to produce thermal 

energy, an industrial or commercial facility can use combined heat and power to provide both 

services in one, energy-efficient step. CHP is a clean energy solution that directly addresses a 

number of national priorities, including improving U.S. competitiveness by: 

¶ reducing energy operating costs, 

¶ increasing energy efficiency,  

¶ reducing greenhouse gas emissions,  

¶ enhancing our energy infrastructure,  

¶ improving energy security and resiliency, and 

¶ ñgrowingò the U.S. economy.  

There are several emerging market drivers contributing to current CHP growth, including lower 

energy operating costs, CHP-friendly environmental regulations, resiliency initiatives, federal and 

state policies and incentives, utility support, and project replicability. The drivers that are currently 

influencing the market growth of CHP are part of a larger recognition of the benefits that CHP 

provides both to the user and the nation as a whole. CHP can reduce strain on the electric grid 

and lower greenhouse gas (GHG) and other harmful emissions. CHP can lessen the need for 

new transmission and distribution infrastructure and uses abundant clean domestic energy 

sources such as natural gas and biomass.  

CHP can be utilized in a variety of industrial facilities and commercial buildings with coincident 

power and thermal loads. Industrial manufacturing facilities that are a good fit for CHP include 

food processing, chemicals, refining and metal manufacturing. For commercial buildings, year-

round coincident on-site loads suitable for CHP are present at hospitals, multifamily buildings, 

colleges and universities, waste water treatment plants1 and military campuses. In addition to 

industrial and commercial facilities, CHP can also be integrated into district energy systems. 

This study considers both traditional ñtopping cycleò CHP and ñbottoming cycleò or waste heat to 

power CHP (WHP CHP). Topping cycle CHP systems are the most common CHP systems 

currently in use. In a topping cycle system, fuel is first combusted to generate electricity. A portion 

of the heat left over from the electricity generation process is then converted into useful thermal 

energy (e.g. heating, hot water, or steam for industrial processes). A bottoming-cycle CHP 

system, which will be referred to as WHP CHP in this report, uses the reverse process. Fuel is 

first combusted to provide thermal input to industrial process equipment like a kiln or furnace, and 

the heat rejected from the process is then captured and used for power production.  

                                                 
1 In this report, waste water treatment plants refer to facilities that treat water, wastewater and sewage/sanitary 

waste. 
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The study discusses the typical industrial facilities and commercial buildings that support ñtopping 

cycleò CHP, ñbottoming cycleò or waste heat to power CHP (WHP CHP), and district energy CHP. 

The goal of the report is to provide data on the technical potential for CHP in sufficient detail for 

stakeholders to consider combined heat and power in strategic energy planning and energy 

efficiency program design.  Data are provided nationally by CHP system size range, facility type, 

and location. Each stateôs technical potential is also delineated by these characteristics.  

The technical potential is an estimation of market size constrained only by technological limits ð 

the ability of CHP technologies to fit customer energy needs without regard to economic or market 

factors. Across all CHP categories, there is estimated to be more than 240GW of technical 

potential at over 291,000 sites within the U.S.  Table 1 represents the total CHP technical potential 

identified in the United States by application or business type, including on-site CHP at industrial 

and commercial facilities, export, waste heat to power applications or district energy systems that 

could integrate CHP.  

Table 1: Total U.S. CHP Technical Potential Across All Facility Types 

 

In contrast to the existing facilities with installed CHP, which are heavily concentrated at large 

industrial manufacturing facilities, a significant portion of the remaining technical potential for on-

site CHP in the U.S. is located in commercial facilities.  Figure 1 shows both existing CHP and 

estimated technical potential capacity for on-site CHP in the most predominant sectors. 
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Figure 1: Existing CHP Compared to On-Site Technical Potential by Sector2 

 

 

The technical potential for CHP is concentrated in states with large population centers (leading to 

a large amount of commercial facilities) and/or a strong industrial presence. Table 2 displays the 

total CHP technical potential in the U.S. on a state-by-state basis. On-site CHP potential includes 

industrial, commercial, and waste heat to power at the host facility. Export potential includes all 

electricity in excess of what can be used by the host facility and that could be sold to the electric 

grid, including district energy with CHP potential. 

 

 

 

 

 

 

 

                                                 
2 More detailed information for all industrial and commercial sectors is presented in Section III. 
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Table 2: Total U.S. CHP Technical Potential Across All States 
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I. Introduction  

Combined heat and power (CHP) is an efficient and clean approach to generating electric power 

and useful thermal energy from a single fuel source. Instead of purchasing electricity from the 

distribution grid and separately burning fuel in an on-site furnace or boiler to produce thermal 

energy, an industrial or commercial facility can use combined heat and power to provide both 

services in one energy-efficient step. The average efficiency of power generation in the United 

States has only improved by three percentage points since the 1960s, from 33% to 36% today.3 

CHP systems capture this waste energy and use it to meet thermal needs, such as providing 

process heat, heating and/or cooling to factories and businesses, saving money and reducing 

emissions. CHP is a commercially-available, clean energy solution that directly addresses a 

number of national priorities including improving the competitiveness of U.S. manufacturing 

through reduced costs, increasing energy efficiency, reducing emissions, enhancing our energy 

infrastructure, improving energy security and resiliency, and growing our economy.  

While CHP has been in use in the United States for more than 100 years, it remains an 

underutilized resource today. CHP currently represents approximately 8% of U.S. generating 

capacity4, compared to over 30% in countries such as Denmark, Finland and the Netherlands. Its 

use in the U.S. has been limited, particularly in recent years, by a host of market and non-market 

barriers. Nevertheless, the outlook for increased CHP use is bright as policymakers at the federal 

and state level are recognizing the potential benefits and the role that this technology could play 

in providing clean, reliable, cost-effective energy services to industry and businesses.  

There are several emerging market drivers contributing to current combined heat and power 

growth, including: 

¶ Lower Operating Costs: Compared to conventional power generation techniques, CHP 

systems can save money through increased energy efficiency. Higher operating 

efficiencies enable CHP systems to consume up to 40% less fuel while generating the 

same amount of power and useful thermal energy as separate heat and power systems. 

With stable and low-cost natural gas supply forecasts stemming from the development of 

shale gas production, the economics of CHP have been improving.5 

¶ Environmental Regulations: Recent environmental regulations have created opportunities 

for combined heat and power to help meet compliance goals.  

o EPA Clean Power Plan:6 The Clean Power Plan (CPP) establishes state-specific 

targets for reducing carbon emissions from existing power plants. The plan allows 

                                                 
3 U.S. Energy Information Administration, Form EIA-923, Form EIA-906, Form EIA-920, and Form EIA-860. 
4 U.S. Energy Information Administration, Form EIA-860, 'Annual Electric Generator Report.' Shows a net winter 

electric generating capacity of 1,100,772 MW. 
5 Backer, Scott, ñCHP Gains Traction as an Economic Energy Solution,ò Cogeneration and On-site Power 

Production (Jan 2012), accessed December 2014. http://www.cospp.com/articles/print/volume-13/issue-

4/features/chp-gains-traction-as-an-economic-energy-solution.html  
6 For more information on the Clean Power Plan, please see the EPAôs CPP website at 

http://www.epa.gov/cleanpowerplan/clean-power-plan-existing-power-plants  

http://www.cospp.com/articles/print/volume-13/issue-4/features/chp-gains-traction-as-an-economic-energy-solution.html
http://www.cospp.com/articles/print/volume-13/issue-4/features/chp-gains-traction-as-an-economic-energy-solution.html
http://www.epa.gov/cleanpowerplan/clean-power-plan-existing-power-plants
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states to use CHP under the broader aegis of energy efficiency measures as a 

means to comply.  

o Boiler MACT:7 The national emissions standard for hazardous air pollutants 

(known as the Boiler MACT rule) requires affected industrial and commercial 

boilers to meet new emissions limits. Converting existing boilers to natural gas 

CHP can help facilities to achieve compliance. 

¶ Resiliency: In the event of a man-made or natural disaster that causes a grid outage, CHP 

systems can be configured to be more resilient and reliable than traditional backup 

generators. During recent storm events such as Hurricane Sandy, CHP systems enabled 

a number of critical infrastructure facilities to continue their operations when the electric 

grid went down.  The U.S. Department of Energy and Environmental Protection Agency 

have provided guidance on how CHP can enhance the resiliency of critical facilities, and 

the best way to size such systems.8 The U.S. DOE is launching a new CHP for Resiliency 

Accelerator early in 2016 to collaborate with states, cities, and utilities to incorporate CHP 

in resiliency planning efforts. 

¶ Policy Support: A number of federal and state policies and financial incentives have 

encouraged the market for combined heat and power. At the federal level, currently there 

is a 10% investment tax credit for CHP. In August of 2012, the White House released an 

executive order9 creating a goal of adding 40 GW of new CHP capacity. At the state level, 

several state climate and energy plans include CHP as a way to meet clean energy 

goals.10  

¶ Utility Interest: Due to increasing 

customer awareness of distributed 

generation generally, utility interest in 

combined heat and power, a form of 

distributed generation, has 

increased. Many utilities are 

proactively engaging with new 

stakeholders and finding ways to 

incorporate CHP into energy 

efficiency programs and plans for 

new generation. For example, the 

Baltimore Gas and Electric (BG&E) 

Smart Energy Savers Program 

                                                 
7 For more information on the Boiler MACT regulation, please see the EPAôs Boiler MACT website at 

http://www3.epa.gov/airquality/combustion/actions.html.  
8 http://www1.eere.energy.gov/manufacturing/distributedenergy/pdfs/chp_for_reliability_guidance.pdf  
9 https://www.whitehouse.gov/the-press-office/2012/08/30/executive-order-accelerating-investment-industrial-

energy-efficiency  
10 For more information on state-level energy policies and initiatives, please see the Database of State Incentives for 

Renewables and Efficiency at www.dsireusa.org.  

Utility Incentives  

The Baltimore Gas and Electric (BG&E) 
Smart Energy Savers Program provides 
incentives up to $2.5 million to industrial and 
commercial customers who install an on-site 
CHP system. The program includes both 
capital and production incentives based on 
the progress of the project. Capacity 
incentives are available for system design 
and installation and the production incentive 
is available for the first 18 months of service.  

http://www3.epa.gov/airquality/combustion/actions.html
http://www1.eere.energy.gov/manufacturing/distributedenergy/pdfs/chp_for_reliability_guidance.pdf
https://www.whitehouse.gov/the-press-office/2012/08/30/executive-order-accelerating-investment-industrial-energy-efficiency
https://www.whitehouse.gov/the-press-office/2012/08/30/executive-order-accelerating-investment-industrial-energy-efficiency
http://www.dsireusa.org/
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provides incentives up to $2.5 million to industrial and commercial customers who install 

on an on-site CHP system. The program includes both capital and production incentives 

based on the progress of the project. Capacity incentives are available for system design 

and installation and the production incentive is available for the first 18 months of service.11 

Southern California Gas and Jacksonville Energy Authority are also both working towards 

owning and operating CHP systems at customer sites.  

¶ Project Replicability: Advancements in 

the packaging of CHP equipment have 

led to the emergence of a growing 

number of packaged CHP system 

options that are available at a variety 

of system sizes.  These systems allow 

for streamlined installation and 

maintenance and are increasingly 

being used by national organizations 

with multiple facilities as a way to 

install standardized CHP systems at 

their facilities. The U.S. DOE 

anticipates launching a Packaged 

CHP System Challenge in the summer 

of 2016, aimed at capitalizing on the replicability, risk reduction, and installation process 

simplification that is associated with these systems. 

 
The current drivers influencing the market growth of CHP are part of a larger recognition of the 

benefits that CHP provides both to the user and the nation. These benefits to the individual owner 

translate to the national level as well. Combined heat and power reduces strain on the electric 

grid and reduces greenhouse gas (GHG) and other harmful emissions. CHP also lessens the 

need for new transmission and distribution infrastructure as on-site generation does not need to 

be transported from a central generation plant.  Typically CHP uses abundant clean, domestic 

energy sources such as natural gas and biomass. These benefits improve U.S. manufacturing 

competitiveness and make use of highly skilled American labor and American technology.12 

 

Figure I-1 illustrates the efficiency benefits that a typical CHP system achieves by offsetting the 

need for grid electricity and for steam or hot water that would otherwise be produced from an on-

site boiler. When electricity and thermal energy are provided separately, overall energy efficiency 

ranges from 45 ï 55%. While efficiencies vary for CHP installations based on site-specific 

parameters, a properly designed CHP system will typically operate with an overall efficiency of 65 

ï 85%. 

 

 

                                                 
11  Baltimore Gas & Electric, http://www.bgesmartenergy.com/business/chp   

12 Combined Heat and Power: A Clean Energy Solution. US DOE.  Aug. 2012. 

http://energy.gov/sites/prod/files/2013/11/f4/chp_clean_energy_solution.pdf 

CHP can: 

¶ Increase energy efficiency 

¶ Reduce air pollutant emissions 

¶ Reduce site energy costs 

¶ Enhance site energy reliability 

¶ Delay need for new T&D 

infrastructure 

¶ Use clean domestic energy 

sources (natural gas, biomass, 

and biogas) 

http://www.bgesmartenergy.com/business/chp
http://energy.gov/sites/prod/files/2013/11/f4/chp_clean_energy_solution.pdf


Department of Energy 
 

4 

 

Figure I-1: Energy Efficiency Advantage of CHP Compared to Traditional Energy Supply 

 

 
 

  
Though there are many environmental and economic benefits to combined heat and power, 

there are also barriers to CHP deployment as well. These barriers include: 
 

¶ Unclear Utility Value Proposition: Many investor-owned electric utilities still view customer-

sited CHP as a source of revenue erosion due to traditional business models and 

regulations linking cost recovery and utility revenue to electricity sales. Most facilities that 

install CHP remain connected to the grid and need to rely on their servicing utility for 

supplemental power needs beyond their self-generation capacity, as well as for standby 

and back-up service during outages or planned maintenance.  As a result, the policies and 

actions of utilities can make or break a CHP projectôs economics. Utility tariff structures 

and standby rates impact the economics of on-site generation. However, there are several 

options that utilities can provide to help minimize the costs that customer-generators 

impose on the electric system. These include allowing the customer to provide their utility 

with a load reduction plan, offering a self-supply option for reserves, offering daily or 

monthly as-used demand charges, scheduling maintenance at off-peak times, and 

allowing customer-generators to buy all of their backup power at market price.13 
 

¶ Market and Non-Market Uncertainties: CHP requires a significant capital investment and 

the equipment has a long life ï potentially over 20 years. It can be challenging to make 

                                                 
13 State and Local Energy Efficiency Action Network, Guide to the Successful Implementation of State Combined 

Heat and Power Policies, pp 8-9, 2013. 

https://www4.eere.energy.gov/seeaction/system/files/documents/see_action_chp_policies_guide.pdf  

https://www4.eere.energy.gov/seeaction/system/files/documents/see_action_chp_policies_guide.pdf
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investment decisions in a rapidly changing policy and economic environment. 

Uncertainties affecting project economics include: fuel and electricity prices, 

regional/national economic conditions, market sector growth, utility and power market 

regulation, and environmental policy.  
 

¶ End-User Awareness and Economic Decision-Making: CHP is not regarded as part of 

most end-usersô core business focus and, as such, is sometimes subject to higher 

investment hurdle rates than competing internal options. In addition, many potential 

project hosts are not fully aware of the full array of benefits, or are overly sensitive to 

perceived CHP investment risks.  
 

¶ Local Permitting and Siting Issues: CHP installations must comply with a host of local 

zoning, environmental, health and safety requirements at the site. These include rules on 

air and water quality, fire prevention, fuel storage, hazardous waste disposal, worker 

safety and building construction standards. Navigating these rules requires interaction with 

various local agencies including fire districts, air districts, and water districts and planning 

commissions, many of which may have no previous experience with a CHP project and 

are unfamiliar with the technologies and systems. 

 
To help mitigate the impacts of these barriers, the U.S. DOE has established seven regional CHP 

Technical Assistance Partnerships (CHP TAPs) to help promote and assist in transforming the 

market for CHP, waste heat to power CHP, district energy, and microgrids with CHP. Key services 

provided by the CHP TAPs are market opportunity analysis, education and outreach, and 

technical assistance.14  

Current CHP in the United States  

CHP is an important electric generating resource in the United States. Currently, over 82.7GW of 

CHP capacity exists at over 4,400 industrial and commercial facilities across the country.15  This 

represents 8% of U.S. electricity generation capacity, however it represents over 12% of annual 

U.S. power generation, reflecting the longer operating hours of CHP systems as compared to 

conventional forms of generation.   

CHP systems are installed in every state, however there are significant regional differences in the 

distribution of CHP sites and capacity. Some states have adopted policies that encourage CHP 

growth, most notably California, New York and Connecticut, which offer financial and other 

incentives to CHP projects. Other regional variations come from electricity price variations, energy 

market structures, and industrial development. For example, chemicals and refining facilities are 

common in the Gulf Coast states and paper production in the Southeast. States with higher overall 

energy demand, more energy-intensive industry, and dense population centers with concentrated 

electricity and thermal energy demand naturally have the highest amounts of CHP capacity.   

Figure I-2 displays the distribution of existing CHP capacity by state.  

                                                 
14 For more information, please visit the DOE CHP TAPs website at www.energy.gov/chp-contacts.  
15 DOE CHP Installation Database (U.S. installations as of December 31, 2014). www.energy.gov/chp-installs   

http://www.energy.gov/chp-contacts
http://www.energy.gov/chp-installs
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Figure I-2: Existing CHP Capacity by State 

 

CHP can be utilized in a variety of industrial facilities and commercial buildings with coincident 

power and thermal loads. Figure I-3 presents a breakdown of CHP capacity by major market 

sector. The majority of existing CHP capacity in the United States is in the industrial sector and is 

concentrated in five major facility types: chemicals, refining, paper, food and metals 

manufacturing.  

Figure I-3: Existing CHP Capacity in the United States by Facility Type16 

 
 

                                                 
16 The Other Manufacturing category includes textiles, lumber and wood, transportation equipment, rubber and 

plastics, stone/clay/glass, machinery, instruments, electronics, and miscellaneous manufacturing. 
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Commercial and institutional buildings make up the remainder of existing capacity. Commercial 

CHP systems are typically located in larger facilities such as waste water treatment plants, 

hospitals, colleges and universities, and military campuses, but they can also produce power 

and heat for multi-family buildings, hotels, offices, retail stores, recreational facilities, K-12 

schools, and nursing homes. CHP installations in commercial facilities make up 58% of CHP 

sites in the U.S. but account for only 14% of capacity17. This is due to the relatively small size of 

these facilities, which are typically much smaller than industrial facilities. Commercial building 

types in the services sector are seen as potential growth markets for CHP in the U.S. The U.S. 

Department of Energy and CHP equipment manufacturers have both invested in technology 

improvements for small plants, focusing on increasing efficiency, incorporating new thermally 

activated technologies to provide both heating and cooling services, and integrating 

components and controls into cost effective packages.18 

 

Figure I-4 shows existing commercial CHP by number of sites. Site installations are relatively 

evenly distributed between the major commercial business types for CHP, including healthcare, 

waste water and solid waste facilities, multifamily buildings, and colleges/universities. However, 

the amount of capacity installed in commercial business types varies widely, as shown in Figure 

I-5. Colleges and universities, district energy facilities, and municipal utilities often install larger 

systems compared to other commercial business types, and they represent a significant portion 

of existing commercial CHP capacity. Commercial facilities such as office and multifamily 

buildings, schools, and hotels have many existing site installations, however these systems are 

typically smaller around a few hundred kilowatts in size.  

 
Figure I-4:  Existing Commercial CHP Sites by Business Type (2,567 sites) 

 

                                                 
17 Ibid. 
18 Combined Heat and Power: A Clean Energy Solution. US DOE.  Aug. 2012. 

http://energy.gov/sites/prod/files/2013/11/f4/chp_clean_energy_solution.pdf 

http://energy.gov/sites/prod/files/2013/11/f4/chp_clean_energy_solution.pdf
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Figure I-5: Existing Commercial CHP Capacity by Business Type (11,577 MW) 
 

 

This CHP technical potential report will discuss the typical industrial facilities and commercial 

buildings that support both traditional ñtopping cycleò CHP and ñbottoming cycleò or waste heat to 

power CHP (WHP CHP) and district energy CHP. The goal of the report is to provide data on the 

technical potential for CHP in sufficient detail for stakeholders to consider combined heat and 

power in strategic energy planning and energy efficiency program design.  Data are provided 

nationally by CHP system size range, facility type, and location. Each stateôs technical potential 

is also delineated by these characteristics. The report is organized as follows: 

¶ Facilities Where CHP is a Potential Opportunity ïThis section describes the industrial 

and commercial sectors that are best suited for utilizing CHP. Profiles of successful CHP 

installations are included for each CHP type that is evaluated. 

¶ Technical Potential ï National Results ï This section provides overall national level 

results on the amount of CHP technical potential that exists for each CHP type, including 

on-site industrial, on-site commercial, on-site WHP CHP, industrial export, and district 

energy export. 

¶ Technical Potential ï State Results ï The state results section provides detailed 

information on the technical potential in each state, with summary statistics, charts, and 

tables providing insight into each stateôs specific market opportunities. 

¶ Conclusions ï This section brings together the results of the technical potential analysis 

and compares them to the amount of existing CHP installed in the U.S. to place the 

potential estimates into context. 

¶ Appendices ï Appendix A includes the methodology for calculating the CHP technical 

potential.   Appendix B includes power to heat ratios by facility type.  Technical potential 

results by 4-digit NAICs codes are provided in Appendix C for select industries.  Appendix 

D provides more detailed state-specific breakdowns of CHP technical potential.  
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II. Facilities Where CHP is a Potential Opportunity  

Combined heat and power can be utilized in a variety of industrial facilities and commercial 

buildings with coincident power and thermal loads. This study considers both traditional ñtopping 

cycleò CHP and ñbottoming cycleò or waste heat to power CHP (WHP CHP). Topping cycle CHP 

systems are the most common CHP systems currently in use. In a topping cycle system, fuel is 

first combusted to generate electricity. A portion of the heat left over from the electricity generation 

process is then used to provide useful thermal energy (e.g. heating/cooling, hot water, or steam 

for industrial processes). A bottoming-cycle CHP system, which will be referred to as WHP CHP 

in this report, uses the reverse process. Fuel is first combusted to provide thermal input to 

industrial process equipment like a kiln or furnace, and the heat rejected from the process is then 

captured and used for power production.  

Industrial Facilities  

Facilities in the industrial sector currently represent about 86% of existing CHP capacity in the 

United States. There are over 1,200 existing industrial CHP facilities totaling about 66GW of 

capacity.19 Industrial sites often require large CHP systems (>20MW in nameplate capacity) 

because of their high thermal and electric loads. The installation of large CHP projects greater 

than 20MW has declined in recent years. However, as natural gas prices have decreased and in 

many regions and electricity rates have increased, CHP is being reconsidered by facility owners.  

Interest in biomass and other alternative fuels is also increasing in areas where natural gas is 

either too costly or not available. Table II-1 provides a list of the types of industrial facilities 

considered in this report. 

Table II-1: Types of Industrial CHP Facilities 

 
SIC NAICS Industrial Facility Type 

20 311 Food & Beverage 

22 313 Textiles 

24 321 Lumber and Wood 

25 337 Furniture 

26 322 Paper 

27 323 Printing/Publishing 

28 325 Chemicals 

29 324 Petroleum Refining 

30 326 Rubber/Miscellaneous Plastics 

32 327 Stone/Clay/Glass 

33 331 Primary Metals 

34 332 Fabricated Metals 

35 333 Machinery/Computer Equip. 

37 336 Transportation Equip. 

38 334 Instruments 

39 339 Miscellaneous Manufacturing 

49 486 Gas Processing 

                                                 
19 DOE CHP Installation Database (U.S. Installations as of December 31, 2014.) www.energy.gov/chp-installs   

http://www.energy.gov/chp-installs
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Top Types of Industrial Facilities Conducive to CHP Opportunities  

Examples of industrial facilities that are a good fit for CHP 

due to their high coincident power and thermal loads 

include food processing, chemicals, refining and metal 

manufacturing.  

¶ Food Processing: Food processing plants have a 

diverse range of power and thermal needs. CHP 

systems at these facilities range from large 

systems at grain or meat processing centers to 

smaller systems at local breweries or bakeries. 

The majority of systems are natural gas-fired and 

use boiler/steam turbines or reciprocating engines 

as prime movers. 

¶ Chemicals: The chemical manufacturing sector is 

the second largest consumer of energy in the 

industrial market. Waste heat captured from power 

production can be used in an array of chemical 

manufacturing processes. CHP systems at 

chemical facilities are typically large (the average 

size is 80MW). The majority are natural gas-fired and use boiler/steam turbines, or 

combined cycles as prime movers. 

¶ Refining: The refining industry is the largest energy consuming industrial group in the 

United States. Petroleum refineries have large on-site power and thermal demands for 

process heat and steam tracing (to keep pipes warm). Most CHP systems at refining 

facilities are large (the average size is 153MW). Most of these systems are natural gas-

fired and use combined cycles or combustion turbines as prime movers. 

¶ Metals Manufacturing: Metal manufacturing facilities can have large power and steam 

demands for equipment like electric arc furnaces and processes such as heating dip tanks 

and chemical baths. The average size of a CHP system at a metals facility is 65MW. The 

majority of systems are fueled by natural gas or waste products, and use boiler/steam 

turbines as prime movers. 

¶ Paper: Paper processing facilities can have large power demands, as well as large and 

consistent thermal demands for steam, which is typically used for cooking pulp and drying 

paper.  Paper plants also tend to produce byproducts like black liquor that can be used as 

a fuel for a CHP system. The average CHP system at a paper manufacturing facility is 

                                                 
20 Frito-Lay Project Profile, http://www.energy.gov/sites/prod/files/2015/08/f26/PepsiCo%20Frito-

Lay%20CHP%20Case%20Study_07.02.15.pdf  
21 Kennecott Utah Project Profile, 

http://www.southwestchptap.org/data/sites/1/documents/profiles/Kennecott_Utah_Copper_Refinery-

Project_Profile.pdf 

Successful CHP Installations 

Food Processing: At the Frito-Lay 
manufacturing plant in Killingly, CT, 
a 4.6MW CHP system provides over 
90% of the plantôs electrical demand 
and 80% of the plantôs steam load. 
The plant can operate in island 
mode and saves the facility about $1 
million/year in energy costs.20 
 
Metals: Kennecott Utah Copperôs 
plant outside of Salt Lake City has a 
CHP system that produces more 
than half of the facilityôs power 
needs, as well as captured heat that 
is turned into process steam for the 
facilityôs chemical baths, which turn 
copper anodes into cathodes.21 
 

http://www.energy.gov/sites/prod/files/2015/08/f26/PepsiCo%20Frito-Lay%20CHP%20Case%20Study_07.02.15.pdf
http://www.energy.gov/sites/prod/files/2015/08/f26/PepsiCo%20Frito-Lay%20CHP%20Case%20Study_07.02.15.pdf
http://www.southwestchptap.org/data/sites/1/documents/profiles/Kennecott_Utah_Copper_Refinery-Project_Profile.pdf
http://www.southwestchptap.org/data/sites/1/documents/profiles/Kennecott_Utah_Copper_Refinery-Project_Profile.pdf
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50MW. Most systems are fueled by waste products, coal, or natural gas, and the majority 

use boiler/steam turbines as the prime mover. 

CHP Sizing for Industrial CHP  

The measure of average industrial CHP size is skewed upward by very large installations at the 

upper end of the range: hence, the average system size of currently installed industrial CHP in 

the U.S. is approximately 53MW, while the median size is much lower at 7MW.22 The optimal way 

to size a CHP system for a facility is by matching the thermal output of the system to the baseload 

thermal demand of the facility. Some industrial facilities have thermal loads that exceed their 

electric demands, and can thereby export excess power to the grid.  Additional information about 

CHP sizing is provided in Appendix A: Technical Potential Estimation Methodology. 

Technologies  and Fuel Types for Industrial CHP  

Boiler/steam turbines and reciprocating engines are the most frequent prime mover choices for 

industrial CHP customers, making up 43% and 21% of installations respectively. Combined 

cycles23 make up only 12% of industrial CHP installations; however, they make up the majority of 

industrial CHP capacity at 58%.  Boiler/steam turbine systems, which represent 32% of total CHP 

capacity, are typically fueled by solid fuels such as coal and wood waste, whereas combustion 

turbines and reciprocating engines are typically fueled by natural gas.  Figure II-1 presents the 

distribution of prime mover technologies by capacity in the industrial sector. 

Figure II-1: Existing Industrial CHP Capacity by Prime Mover24 (66,465 MW) 

 

                                                 
22 DOE CHP Installation Database (U.S. installations as of December 31, 2014) www.energy.gov/chp-installs  
23 Combined cycle systems are a combination of a combustion turbine and a steam turbine. When used for CHP, 

steam is typically extracted from the steam turbine at the temperature and pressure required by a process. 
24 Other industrial prime movers include fuel cells, microturbines, and waste heat to power technologies. 

http://www.energy.gov/chp-installs


Department of Energy 
 

12 

 

Figure II-2 shows the distribution of CHP capacity by fuel type used in the industrial sector.  

Natural gas makes up the majority of both industrial installations and capacity (over 670 

installations and 46GW of capacity use natural gas). Given the widespread availability of natural 

gas, lower per-unit costs, and the frequency that gas combustion turbines and combined cycles 

are used in industrial CHP systems, it is not surprising that natural gas fuels the majority of 

industrial capacity and installations. Additionally, air quality and emissions compliance regulations 

tend to favor natural gas over other fossil fuels, especially in dense urban locations.  However, 

interest in biomass and alternative fuels is increasing in facilities or locations where natural gas 

is less readily available or more costly. Biomass and biofuels, which make up about 2% of installed 

capacity, are most frequently used in industries such as food and paper processing, where viable 

and reliable on-site biogas and biomass resources can be used to produce power.  

Figure II-2: Existing Industrial CHP Capacity by Fuel Class25 (66,465 MW) 

 

 

Commercial , Insti tutional , and Multifamily  Buildings  

There are currently over 2,500 existing commercial, institutional, and multifamily (herein referred 

to collectively as commercial) CHP installations in the U.S., totaling over 11.5GW of capacity.26 

These installations are typically smaller than those at industrial sites; commercial buildings 

represent only about 14% of existing CHP capacity, but over 57% of existing CHP sites. 

Commercial buildings represent the strongest potential growth markets for CHP. Several of these 

                                                 
25 Other industrial fuel types include oil and wood. Waste fuel types include black liquor, blast furnace gas, 

municipal solid waste, other gas, petroleum coke, waste fluid, and waste heat. 
26 DOE CHP Installation Database (U.S. Installations as of December 31, 2014.) www.energy.gov/chp-installs  

http://www.energy.gov/chp-installs
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building types have more CHP potential than existing CHP, including but not limited to: retail 

stores, commercial and multifamily buildings, hotels, and colleges/universities. These building 

types provide an opportunity to use standardized packaged CHP systems in replicable 

installations at multiple facilities throughout the country that are owned by the same organization.  

Some commercial buildings, such as data centers, supermarkets, and refrigerated warehouses, 

have high and stable demands for space cooling that are good fits for CHP paired with absorption 

chillers. Table II-2 provides a list of all commercial building types considered in this report.  

Table II-2: Commercial CHP Building Types 

SIC NAICS Commercial Building Type 

43 491 Post Offices 

52 444 Big Box Retail 

4222 493 Refrigerated Warehouses 

4581 488 Airports 

4952 221 Waste Water Treatment Plants 

5411 445 Food Sales 

5812 722 Restaurants 

6512 531 Commercial Office Buildings 

6513 531 Multi-Family Buildings 

7011 721 Hotels 

7211 812 Laundries 

7374 518 Data Centers 

7542 811 Carwashes 

7832 512 Movie Theaters 

7991 713 Health Clubs 

7997 713 Golf/Country Clubs 

8051 623 Nursing Homes 

8062 622 Hospitals 

8211 611 Schools 

8221 611 Colleges/Universities 

8412 712 Museums 

9100 921 Government Facilities 

9223 922 Prisons 

9711 928 Military 

Top Types of Commercial Buildings Conducive to Combined Heat and Power 
Opportunities  

Unlike industrial facilities, which have consistent thermal and electric demands, commercial 

buildings typically exhibit seasonality in on-site power and thermal needs. Thermal needs in the 

commercial sector include space heat, space cooling, and water heating. Examples of commercial 

buildings most suitable for CHP include those with year-round thermal needs such as waste water 

treatment facilities, hospitals, multifamily buildings, colleges and universities, and military 

campuses. 
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¶ Waste Water Treatment: Waste water treatment plants that have anaerobic digesters and 

operate 24 hours a day are prime candidates for CHP. Most CHP systems at waste water 

treatment plants are between 100kW ï 10MW. The majority are fueled by biomass or 

natural gas, and use combustion turbines or reciprocating engines as prime movers.  

¶ Hospitals: Hospitals have the coincident electric and 

thermal loads that match CHP capabilities and drive 

project economics. Hospitals need continuous power 

and have a large demand for domestic hot water, 

sterilization and laundry. In addition, hospitals are 

considered critical facilities in the event of a natural 

disaster or emergency, so the backup reliability of 

CHP is a good match for their needs. Most CHP 

systems at hospitals are 5MW or smaller. The vast 

majority are fueled by natural gas and use 

reciprocating engines or combustion turbines as 

prime movers. 

¶ Multifamily: Multifamily buildings have high needs for 

hot water and space conditioning (location 

dependent). Most CHP systems at multifamily 

buildings are smaller (~100kW), compared to their 

other commercial and industrial counterparts. They 

are typically fueled by natural gas and use 

reciprocating engines or microturbines as the prime 

mover.  

¶ Colleges/Universities: Similar to hospitals, colleges 

and universities have coincident power and thermal 

loads that are often optimal for CHP systems. The 

typical college or university campus has a high 

thermal load for conditioning dormitories, classrooms 

and research labs. These systems are often served 

by central utility plants with chilled water and steam or 

hot water distribution systems. The average college or 

university CHP system is about 10MW. The majority 

are fueled by natural gas and use boiler/steam 

turbines, combustion turbines, or reciprocating 

engines as prime movers. 

                                                 
27 Danville Sanitary District Project Profile, http://www.midwestchptap.org/profiles/ProjectProfiles/Danville.pdf  
28 Tecogen Brevoort case study, http://www.tecogen.com/resources-case-studies.htm Boa Vista Apartments Project 

Profile, http://northeastchptap.org/data/sites/5/documents/profiles/boavistachp.pdf  
29 Fort Knox Project Profile, http://southeastchptap.rlmartin.com/Data/Sites/4/documents/profiles/fort-knox-

chp_project_profile.pdf  

Successful CHP 
Installations 

 
Waste Water Treatment: The 
Danville Sanitary District in 
Danville, Illinois has a 150kW 
CHP system that offsets about 
20% of the facilityôs electric use 
and almost 100% of the facilityôs 
natural gas needs.27  
 
Multifamily: The 75kW CHP 
system installed at the Boa Vista 
Apartments in New Bedford, 
Massachusetts provides 
electricity, hot water, and space 
heating to the multifamily 
building, and it has reduced the 
buildingôs annual energy costs 
by 43%.The simple  payback for 
the system was less than 4 
years, which exceeded initial 
estimates.28 
 
Military: In 2014, Fort Knox 
deployed three CHP systems on 
campus that provide a total of 
8MW of power. The locations for 
each system, a hospital, a data 
center, and a retail center, were 
chosen for being critical 
infrastructure facilities and for 
being prime locations for the 
thermal loads produced by the 
systems.29 

http://www.midwestchptap.org/profiles/ProjectProfiles/Danville.pdf
http://www.tecogen.com/resources-case-studies.htm
http://northeastchptap.org/data/sites/5/documents/profiles/boavistachp.pdf
http://southeastchptap.rlmartin.com/Data/Sites/4/documents/profiles/fort-knox-chp_project_profile.pdf
http://southeastchptap.rlmartin.com/Data/Sites/4/documents/profiles/fort-knox-chp_project_profile.pdf
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¶ Military Bases: Much like colleges, military base CHP systems are typically installed at 

sites with large campuses that have a significant power and thermal loads for barracks, 

office buildings, training facilities, medical centers, and other staff support buildings.  

Military bases are also often served by a large central plant that enables easier CHP 

integration. CHP systems on military campuses range in size from a few kilowatts to 

several dozen megawatts, though most systems are under 20MW. The majority of 

systems are natural gas-fired and use boiler/steam turbines or reciprocating engines as 

prime movers. 

Some commercial buildings, such as hospitals, military 
campuses, data centers, supermarkets, office buildings, and 
multifamily buildings, have high and stable demands for 
cooling. These buildings can be served using a CHP system 
with an absorption chiller that uses the heat from the CHP 
system to generate chilled water.  

¶ Data Centers: Data centers require high quality, reliable 

power and have large thermal loads for space cooling. 

CHP systems at data centers range in size from a few 

hundred kilowatts up to 10MW. The majority are fueled 

by natural gas and use microturbines as prime movers. 

¶ Supermarkets: Refrigeration and lighting are the two 

largest electricity loads in the supermarket industry, 

creating a good fit for CHP, which can provide the 

electricity and chilling needed to satisfy these energy 

demands. CHP systems at supermarkets are typically 

on the small side (<1MW). Most systems are fueled by 

natural gas and use reciprocating engines as prime 

movers. 

¶ Office Buildings: Office buildings have thermal loads 

that vary seasonally. CHP systems can be designed to 

utilize heat in the winter months and use an absorption 

chiller for cooling in the summer months.  The majority 

of CHP systems at office buildings are under 2MW, 

though some larger systems do exist. The majority of 

                                                 
30 Syracuse University Project Profile, 

http://www.northeastchptap.org/Data/Sites/5/documents/profiles/Syracuse%20Case%20Study_Final.pdf  
31 Waldbaumôs Supermarket Project Profile, 

http://www.northeastchptap.org/Data/Sites/5/documents/profiles/Waldbaums_CHPProjectProfile.pdf  
32 Brandonview Building Project Profile, 
http://www.midwestchptap.org/profiles/ProjectProfiles/Brandonview(Laclede%20Gas).pdf 

Successful CHP 
Installations 

Data Centers: Syracuse 
University installed a 
microturbine CHP system with 
a 300-ton absorption chiller, 
which provides power, heating 
and cooling to the universityôs 
Green Data Center.30 

 
Supermarkets: Waldbaumôs 
Supermarket in Hauppauge, 
NY, installed a 60kW 
microturbine CHP system in 
2002. The system provides 
power, heating, cooling, and 
dehumidification to the 
supermarket.31 
 
Office Buildings: The 
Brandonview Building 
(formerly the Laclede Gas 
Building), in St Louis, MO, has 
a 4.3MW CHP system that 
provides 100% of the 
buildingôs power. A 1,050 ton 
absorption chiller is integrated 
with the CHP system to 
provide summer cooling to the 
building, which has not had an 
unplanned power outage since 
1980.32 CHP system 

http://www.northeastchptap.org/Data/Sites/5/documents/profiles/Syracuse%20Case%20Study_Final.pdf
http://www.northeastchptap.org/Data/Sites/5/documents/profiles/Waldbaums_CHPProjectProfile.pdf
http://www.midwestchptap.org/profiles/ProjectProfiles/Brandonview(Laclede%20Gas).pdf
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systems are fueled by natural gas and use reciprocating engines as prime movers. 

CHP Sizing for Commercial CHP  

CHP systems at commercial buildings are typically smaller than their counterparts at industrial 

facilities, but as in industrial facilities, average sizes are skewed upward by a relatively small 

number of large installations. The average size of existing commercial installations in the U.S. is 

about 4.5MW, while the median size is only 300kW.33 Sizing a CHP system to commercial sites 

follows the same methodology as for industrial sites (i.e. sizing the CHP system to the thermal 

load.). However, the thermal load will rarely exceed electric demand like in some industrial plants, 

so in most cases, the system will not need to be limited to match on-site power needs. Thus, the 

key difference for commercial buildings is that these sites will not typically export power, and they 

will frequently require supplemental utility electricity during hours of operation. 

The technical potential analysis section of this report sets the minimum size for commercially 

available CHP at 50kW.34  CHP technologies below 50kW have had wide success in other 

countries; however, they are not common in the U.S. and therefore are not considered in the 

analysis for this report.  

Technologies  and Fuel Types for Commercial CHP  

Though reciprocating engines make up only 13% of installed commercial CHP capacity, they are 

the most popular choice for commercial CHP buildings, representing about 67% of all commercial 

units in the United States.35 Many large commercial CHP systems have multiple units installed to 

boost capacity. This is due to the fact that some prime mover technologies, such as reciprocating 

engines and microturbines, are packaged at predetermined capacities that may not meet the full 

needs of the facility. Installing multiple units is a way for a facility to meet their thermal 

requirements in a cost-effective way, and it allows for a measure of flexibility when operating the 

system. Prime movers with larger portions of commercial CHP capacity (boiler/steam turbines, 

combined cycles and combustion turbines) can be found at commercial buildings that have higher 

electric and thermal demands. These commercial buildings include hospitals and 

colleges/universities. Figure II-3 represents the distribution of commercial CHP capacity by prime 

mover type. 

 

 

 

                                                 
33 DOE/ICF CHP Installation Database (U.S. installations as of December 31, 2014) www.energy.gov/chp-installs 
34 Reciprocating engines in the lower size range from 10 ï 50 kW are commercially available for use as backup 

generators, but are not typically used in conjunction with heat recovery equipment as CHP systems. 
35 DOE/ICF CHP Installation Database (U.S. installations as of December 31, 2014) www.energy.gov/chp-installs 

http://www.energy.gov/chp-installs
http://www.energy.gov/chp-installs
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Figure II-3: Existing Commercial CHP Capacity by Prime Mover36 

 

Figure II-4 presents the distribution of commercial CHP capacity by fuel type. Natural gas is the 

most common fuel type used for CHP in commercial buildings. Natural gas serves as the 

primary fuel for 75% of commercial CHP installations (over 1,900 installations) and accounts for 

67% of capacity (7.7GW). Biomass and waste also make up significant portions of both 

installations and capacity, being common fuels for use at waste water treatment and solid waste 

facilities. Three commercial building types use 87% of the coal burned in commercial CHP 

systems: utilities, district energy systems, and universities. 

Figure II-4: Existing Commercial CHP Capacity by Fuel Class37 
 

 

                                                 
36 Other commercial prime movers include fuel cells, microturbines, and waste heat to power technologies. 
37 Other commercial fuel types include oil and wood. Waste fuel types include municipal solid waste, other gas, 

waste fluid, and waste heat. 
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Waste Heat to Power  CHP 
Figure II-5: Existing WHP Capacity by Facility Type 

Waste heat to power (WHP CHP) is 

the process of capturing heat 

discarded by an existing thermal 

process and using it to generate 

electricity. There is currently 469MW 

of existing WHP CHP capacity 

distributed among 75 sites across the 

country. The majority of this capacity 

is located within the primary metals 

(217MW) and refining (118MW) 

applications. Figure II-5 shows the 

existing WHP CHP capacity in the 

U.S. by facility type.  

 

 

Top Types of WHP Facilities Conducive to Combined Heat and Power  
Opportunities  

The top facility types suitable for WHP CHP systems are 

market sectors with large waste heat streams available for 

capture at temperatures conducive to generating electric 

power. These market sectors are typically industries such as 

refining, chemicals, and metals manufacturing.  

¶ Refining: Petroleum refineries, the largest user of 

energy in the industrial sector, can produce high-

quality waste heat that can be recovered for power 

production in a bottoming-cycle CHP system. One 

example of this high-quality waste heat is the exhaust 

from petroleum coke calciners.   

¶ Chemicals:  Chemical manufacturing can produce a 

significant amount of waste heat that has the potential 

to be converted to power. Petrochemicals, industrial 

gases, and synthetic organic fibers are all examples of 

chemical manufacturing sectors that produce enough 

waste heat to make WHP CHP feasible.  

                                                 
38 Port Arthur Steam Energy case study, Port Arthur Steam Energy Project Profile, 

http://www.southwestchptap.org/data/sites/1/documents/profiles/Port_Arthur_Steam-Project_Profile.pdf  
39 Cokeenergy Project Profile, http://www.midwestchptap.org/profiles/ProjectProfiles/Cokenergy.pdf  

Successful WHP CHP 
Installations 

Refining: At a petroleum coke 
plant in Texas, Port Arthur 
Steam Energy recovers heat 
from three petroleum coke 
calcining kilns to produce 
steam for process use and 
5MW of electric power.38 
 
Metals: Cokenergy, LLC, 
owns and operates a WHP 
CHP system at the 
ArcelorMittal steel plant in 
East Chicago, IN. The system 
has a generating capacity of 
95MW, and provides steam for 
process heating and electricity 
to the ArcelorMittal plant.39 

http://www.southwestchptap.org/data/sites/1/documents/profiles/Port_Arthur_Steam-Project_Profile.pdf
http://www.midwestchptap.org/profiles/ProjectProfiles/Cokenergy.pdf


Department of Energy 
 

19 

 

¶ Metals Manufacturing: Several metals manufacturing facilities have high temperature 

processes from which waste heat can be recovered for a WHP CHP system. Iron and 

steel mills, aluminum production, and fabricated metals manufacturing are all good 

candidates for WHP CHP.  

District Energy  CHP 

District energy systems produce and deliver steam, hot water or chilled water through 

underground piping networks to buildings in a given area, such as a college campus or downtown 

city centers. By combining individual user thermal loads, district energy systems can potentially 

deliver energy services in a more efficient, economic, and environmentally friendly manner. 

Though district energy systems aggregate thermal loads of multiple customers, they cannot 

always provide electricity to the same customers because of utility franchise laws. District energy 

systems are not always integrated with CHP systems; however, combining district energy with a 

CHP system can be a unique opportunity to provide both 

thermal and power, serving multiple customers and energy 

needs at once. This analysis of potential for CHP at district 

energy facilities only applies to existing district energy 

systems that do not currently have CHP or existing district 

energy systems with CHP that have room for expansion. This 

analysis does not examine the potential for new district energy 

systems in the United States. 

Top Types of District Energy Facilities Conducive to 

Combined Heat and Power Opportunities 

District energy CHP systems are most viable in loops that 

have multiple thermal hosts, such as a large college or 

university campus, or an urban center with a variety of 

customers. These are key targets for CHP because they 

represent a large portion of existing district energy capacity in 

the United States. According to the International District 

Energy Association (IDEA), there are over 400 existing district 

energy systems in the United States.42 

¶ Colleges/Universities: IDEA currently estimates that 

there are about 220 district energy systems on college 

and university campuses that do not incorporate CHP 

and 136 systems that do. Colleges and universities 

have large thermal demands that make district energy 

                                                 
40 University of North Carolina-Chapel Hill Project Profile, 

http://southeastchptap.rlmartin.com/Data/Sites/4/documents/profiles/unc-chp_project_profile.pdf  
41 District Energy St. Paul website, http://www.districtenergy.com/technologies/combined-heat-and-power/ 
42 District Energy Fact Sheet, IDEA 2011. http://www.districtenergy.org/assets/pdfs/White-Papers/What-

IsDistrictEnergyEESI092311.pdf  

Successful District Energy 
with CHP Installations 

Colleges/Universities: The 
University of North Carolina at 
Chapel Hill has an integrated 
CHP and district energy system 
that supplies power, chilled 
water, and district heating and 
cooling to buildings on campus. 
In addition, UNC uses district 
heating and cooling at the UNC 
Hospital.40 
 
Downtown Loops: District 
Energy St. Paul, is a prominent 
example of a downtown loop 
that successfully integrated 
CHP into the existing district 
energy system. The CHP 
system uses wood waste from 
local sources as fuel and 
provides up to 33MW of electric 
power to the local utility, as well 
as heating and cooling to an 
array of commercial and 
residential customers in 
downtown St. Paul.41 

http://southeastchptap.rlmartin.com/Data/Sites/4/documents/profiles/unc-chp_project_profile.pdf
http://www.districtenergy.com/technologies/combined-heat-and-power/
http://www.districtenergy.org/assets/pdfs/White-Papers/What-IsDistrictEnergyEESI092311.pdf
http://www.districtenergy.org/assets/pdfs/White-Papers/What-IsDistrictEnergyEESI092311.pdf
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systems a practical choice for distributing steam around campus. By incorporating CHP, 

colleges and universities can increase their efficiency, generate their own power, and 

capture more waste heat to serve their thermal needs.  

¶ Downtown Loops: Downtown loop district energy systems typically provide steam to a 

variety of customers in a downtown city center, such as commercial office buildings, 

downtown hospitals, museums, and residential areas. There are over 40 downtown loop 

district energy systems without CHP and over 35 with CHP systems.43 By incorporating 

CHP, district energy systems can provide power in addition to meeting the thermal needs 

of their customers.  

 

  

                                                 
43 IDEA ï International District Energy Association. http://www.districtenergy.org/map-of-district-energy-in-north-

america 

http://www.districtenergy.org/map-of-district-energy-in-north-america
http://www.districtenergy.org/map-of-district-energy-in-north-america
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III. Techni cal Potential - National Results  
 

This section provides estimates of the technical potential for combined heat and power in the 

industrial and commercial sectors in the United States. The technical potential is an estimation of 

market size constrained only by technological limits ð the ability of CHP technologies to fit 

customer energy needs. CHP technical potential is calculated in terms of CHP electrical 

generation capacity that could be installed at existing industrial and commercial facilities based 

on the estimated electric and thermal needs of the site. The technical potential is useful in 

understanding the potential size and distribution of the CHP market in a particular region. 

Identifying the technical market potential is a preliminary step in the assessment of the 

economically feasible market size and ultimate market penetration for CHP. 

The determination of technical potential consists of the following elements: 

¶ Identification of target markets where CHP provides a reasonable fit to the electric and 

thermal needs of the user.  

¶ Quantification of the number and size distribution of target markets. Several data sources 

were used to identify the number of candidate facilities in each target market that meet 

the electric and thermal load requirements for CHP. 

¶ Estimation of CHP potential in terms of MW electric capacity. CHP potential is derived 

based on the thermal and electric load for typical sites by facility type and size range. Total 

CHP potential for each target market is then calculated by the amount of CHP potential in 

each size category. 

¶ Subtraction of existing CHP from the identified sites to determine the remaining technical 

potential. 

 
Three different types of CHP are evaluated in this analysis: traditional topping cycle CHP, WHP 
CHP (sometimes referred to as bottoming cycle CHP), and district energy CHP. 

Across all CHP categories, there is an estimated 240.6GW of technical potential at over 291,900 

sites within the U.S.  Table III-1 shows the breakdown across the various system types. 

Traditional topping cycle CHP has the most overall potential with 222GW (141GW of industrial 

and commercial on-site and 81GW export). Waste heat to power CHP has about 7.6GW of 

potential nationwide, and district energy has 10.6GW44, both almost entirely concentrated at sites 

with technical potentials greater than 20MW. Overall, the 240.6GW of CHP technical potential in 

the United States is almost three times the amount of capacity that is currently operational 

(82.7GW), meaning there is significant potential for increased deployment of CHP. 

 

                                                 
44 This 10.6GW of potential is only for existing district energy systems that do not employ CHP or have the ability 

to expand an existing CHP system.  An analysis of the potential for new district energy systems was not conducted. 
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Table III-1: Total CHP Technical Potential across All Facility Types 

 
 

Figure III-1 shows the total on-site technical potential in each state. States with the most technical potential include densely 
populated states with large manufacturing sectors, such as California, Texas, Ohio, Pennsylvania, New York, and Illinois. The least 
amount of technical potential is found in rural states in the Northwest and northern New England regions. 
 

Figure III-1: On-site Technical Potential by State 
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Table III-2 shows the breakdown of on-site and export technical potential for each state. On-site 

potential includes industrial, commercial and WHP potential, while export potential includes 

industrial export and district energy potential. There is an estimated 149GW of on-site and WHP 

potential across all states, and 92GW of incremental export and district energy potential.  
 

Table III-2: Total On-Site and Export Technical Potential Across all States 

On-site  CHP Technical Potential Results  
 

The total U.S. on-site CHP potential, which includes industrial and commercial topping cycle CHP 

and WHP CHP, is just under 149GW. Table III-3 and Table III-4 display industrial and commercial 

potential by facility type. The industrial sector has 73GW of on-site technical potential and the 

commercial sector has 76GW. Significant markets include chemical manufacturing, paper 

processing, commercial office buildings, and universities. Table III-5 displays industrial and 

commercial on-site technical potential by state. Top states with high technical potential in both 

the industrial and commercial sectors include California, Illinois, New York, Ohio, Pennsylvania 

and Texas. These states have large manufacturing sectors (chemicals and refining in Texas, for 

example) with high CHP technical potential. They also have large cities with many opportunities 

for CHP at commercial and multifamily buildings as well as high concentrations of colleges and 

universities.
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Table III-3: All On-Site U.S. Industrial CHP Technical Potential (Including Topping Cycle CHP and WHP CHP) 
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Table III-4: All On-Site U.S. Commercial CHP Technical Potential (Including Topping Cycle CHP and WHP CHP) 

 
 

 

 
  

# Sites

Capacity 

(MW) # Sites

Capacity 

(MW) # Sites

Capacity 

(MW) # Sites

Capacity 

(MW) # Sites

Capacity 

(MW) # Sites

Capacity 

(MW)

6512 531 Commercial Office Buildings 58,998 2,950 23,999 9,600 6,999 4,199 0 0 0 0 89,996 16,749

8221 611 College/Univ. 2,944 534 399 264 1,369 3,580 541 5,041 132 4,513 5,385 13,932

8062 622 Hospitals 2,946 716 1,177 815 2,001 4,124 112 758 4 900 6,240 7,312

8211 611 Schools 13,174 2,466 3,584 2,407 1,315 1,982 0 0 0 0 18,073 6,854

9100 921 Government Buildings 8,085 1,092 816 570 740 1,286 113 902 6 610 9,760 4,460

7011 721 Hotels 13,119 1,615 928 582 778 1,432 76 600 2 47 14,903 4,275

6513 531 Multifamily Buildings 13,373 1,003 4,824 2,412 849 849 0 0 0 0 19,047 4,265

9711 928 Military 440 86 80 54 180 457 138 1,245 16 1,551 854 3,393

52 444 Retail 16,725 2,445 861 529 159 252 3 24 1 21 17,749 3,271

5411 445 Food Stores 12,004 2,229 192 127 25 54 2 19 0 0 12,223 2,430

9223 922 Prisons 679 115 246 184 612 1,109 40 308 0 0 1,577 1,716

5812 722 Restaurants 17,056 1,574 110 75 35 55 1 6 0 0 17,202 1,710

8051 623 Nursing Homes 10,772 1,279 199 127 94 158 2 13 0 0 11,067 1,577

7374 518 Data Centers 2,079 315 194 130 179 337 18 183 1 20 2,471 985

4581 488 Airports 166 37 40 29 94 224 34 318 12 366 346 973

7997 713 Golf/Country Clubs 4,743 621 42 27 18 28 1 15 0 0 4,804 690

7991 713 Health Clubs 2,597 284 47 30 15 26 1 8 0 0 2,660 349

4952 221 Waste Water Treatment Plants 1,222 153 46 34 34 68 1 7 0 0 1,303 262

7211 812 Laundries 1,167 190 78 48 8 13 0 0 0 0 1,253 251

4222 493 Refrigerated Warehouses 690 97 40 27 14 18 1 7 0 0 745 148

7542 811 Car Washes 1,313 113 7 5 2 3 0 0 0 0 1,322 121

8412 712 Museums 743 94 12 9 8 17 0 0 0 0 763 120

43 491 Post Offices 502 54 17 13 6 11 0 0 0 0 525 78

7832 512 Movie Theaters 91 8 1 1 1 1 0 0 0 0 93 10

Total 185,628 20,068 37,939 18,100 15,535 20,284 1,084 9,452 174 8,026 240,361 75,930

U.S. DOE CHP Deployment Program, 2016

1-5 MW (MW) 5-20 MW(MW) >20 MW (MW) Total MW

SIC NAICS Commercial Building

50-500 kW (MW) 0.5-1 MW (MW)








































































































































































