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1. Introduction

Combined heat and power (CHP), also known as cogeneration, is an efficient and clean
approach to generating electricity or mechanical power and useful thermal energy from a single
fuel source at the point of use. Instead of purchasing electricity and then burning fuel in an on-
site furnace or boiler to produce thermal energy, an industrial or commercial facility can use
CHP to provide these energy services in one energy-efficient step. As a result, CHP can provide
significant energy efficiency and environmental advantages over separate heat and power. For
optimal efficiency, CHP systems typically are designed and sized to meet the users' thermal
baseload demand.

CHP technology can be deployed quickly, cost-effectively, and with few geographic limitations.
CHP systems are located at or near end-users, and therefore defer or reduce construction of
new transmission and distribution (T&D) infrastructure. While the traditional method of
producing separate heat and power has a typical combined efficiency of 45 percent, CHP
systems can operate at efficiency levels as high as 80 percent.

Changing energy markets and climate change policies are driving greater interest in energy
efficiency and clean energy technologies. CHP offers significant environmental benefits
compared to separately purchased electricity and onsite-generated thermal energy. CHP's high
efficiency results in less fuel use and lower levels of greenhouse gases emissions. CHP in the
United States today avoids more than 1.9 Quadrillion Btus of fuel consumption and 248 million
metric tons of CO, emissions compared to traditional separate production of electricity and
heat'. This CO, reduction is the equivalent of removing more than 45 million cars from the road.

The size of CHP systems can range from 1 kW (the demand of a single-family home) to several
hundred MW (the demand of a large petroleum-refining complex). Due to this size flexibility,
CHP can be utilized in a variety of applications. Eighty-eight percent of U.S. CHP capacity is
found in industrial applications, providing power and steam to large industries such as
chemicals, paper, refining, food processing, and metals manufacturing. CHP in commercial and
institutional applications is currently 12 percent of existing capacity, providing power, heating,
and cooling to hospitals, schools, campuses, nursing homes, hotels, and office and apartment
complexes®.

In July 2009, the Energy Conservation and Efficiency Act of 2009, was signed into law in
Delaware designating energy efficiency as a priority energy resource in the state that should be
considered before other new supply-side resources are obtained. The legislation creates an
Energy Efficiency Resource Standard (EERS) that requires a 15 percent reduction in electricity
consumption and peak demand by 2015 through demand side management programs that
could include Combined Heat and Power initiatives. Compliance is met by state electric
distribution companies, and the percentage savings are measured as a percentage of total retail
sales.

This report presents an analysis of CHP potential in the Delmarva service territory of Delaware.
The amount of the 15 percent electricity savings goal that can be met through CHP installations
by 2015 is intended for Delmarva'’s use in their Integrated Resource Plan (IRP) detailing the
demand side management programs to be employed in meeting the 15 percent goal.

The CHP market assessment presented in this report is based on the /ICF CHP Market Model
that estimates cumulative CHP market penetration as a function of competing CHP system

' Oak Ridge National Laboratory. “Combined Heat and Power: Effective Energy Solutions for a
Sustainable Future.” December 2008.

2 CHP Installation Database. Maintained by ICF International for US Department of Energy. 2010.
http://www.eea-inc.com/chpdata/index.html




