
The CHP Emissions Calculator

Bruce Hedman / Charlie Goff / Susan Wickwire
U.S. EPA CHP Partnership
EPA's Clean DG Policy and CHP Webinar

 

Series
September 25, 2008



EPA CHP PartnershipEPA CHP Partnership

•
 

Voluntary program that seeks to reduce the 
environmental impact of power generation by promoting 
the use of highly-efficient CHP

•
 

Works with clean energy stakeholders from the private 
and public sectors to support the deployment of new CHP 
projects and to promote their energy, environmental, and 
economic benefits

•
 

3 Core Activities
–

 

Education & Outreach
–

 

Technical Assistance for CHP Projects
–

 

Public Recognition

•
 

Through 2007, the CHPP has helped put into operation 
more than 335 CHP projects

 
representing 4,450 MW

 
of 

capacity, resulting in the emission reductions of over 51 
million tons CO2



CHP as Pollution PreventionCHP as Pollution Prevention

•
 

CHP provides energy services more 
efficiently than separate heat and power

•
 

Efficiency gains translate into emission 
reductions
–

 
Direct and Indirect

–
 

Greenhouse Gas Emissions
–

 
Criteria pollutants



The Efficiency Benefits of CHPThe Efficiency Benefits of CHP

Source:  ICF



Environmental Benefits of CHP –
 CO2

 

Example
 

Environmental Benefits of CHP –
 CO2

 

Example

Source:  ICF



The CHP Emissions CalculatorThe CHP Emissions Calculator

•
 

Calculates CO2

 

, SO2

 

, and NOX

 

emissions from a 
user-defined CHP system

•
 

Compares a specific CHP system to equivalent 
separate heat and power (SHP)

•
 

Requires as few as 3 CHP system-specific 
inputs; can customize up to 31 fields

•
 

Outputs
–

 
Energy Savings

–
 

CHP and SHP emissions
–

 
CHP emissions reductions and relational benefits 
(e.g. acres of forest, emissions from cars)



The CHP Emissions CalculatorThe CHP Emissions Calculator

•
 

CHP System Definitions and Assumptions
–

 

Adaptable for generation equipment: Gas turbine, recip. engine, 
fuel cell, microturbine, boiler/steam turbine, other

–

 

Fuel flexible: Natural gas, coal, oil, biomass, other
–

 

May utilize user-defined or default values for various system 
characteristics (e.g. efficiency, thermal output, fuel specs, 
emission rates)

•
 

Separate Heat and Power Assumptions
–

 

May utilize user-defined or default values for displaced thermal 
efficiency and emission rates

–

 

Displaced central station assumptions based on eGRID

 
Customizable by NERC region, State, fuel type



Applications of the CHP Emissions ToolApplications of the CHP Emissions Tool

•
 

Quantify, understand and recognize 
environmental benefit of projects 

•
 

Public recognition
–

 
EPA CHP and ENERGY STAR®

 

Awards
–

 
EPA CHP Partnership Letters of Recognition or 
Support available to Partners

•
 

Public education up-front



Example: 
Estimate of Benefits –

 
Newmarket, NH

 

Example: 
Estimate of Benefits –

 
Newmarket, NH



Example: 
Tool Used for Cornell Univ. Factsheet

 

Example: 
Tool Used for Cornell Univ. Factsheet



Sample Calculation –
 

“College”Sample Calculation –
 

“College”

•
 

Based on ENERGY STAR CHP award
•

 
Gas-fired, base-loaded CHP system
–

 

Natural gas fueled
–

 

Single gas turbine
–

 

Heat recovery steam generator
–

 

Steam at 150 psig to central heating

•
 

15.0 MW power output
•

 
90 MMBtu/hr steam (unfired); 157 MMBtu/hr (fired)

•
 

Net electric efficiency of turbine = 30.7% (HHV)
•

 
7,500 full load hours/year
–

 

112,500 MWh

 

generated, 



For More Information & To DownloadFor More Information & To Download

www.epa.gov/chp/basic/calculator.html



ContactContact

CHP Partnership Helpline
(703) 373-8108 
chp@epa.gov

For specific questions or comments related to the 
CHP Emissions Calculator, please contact the CHP 
Partnership Helpline.

mailto:chp@epa.gov
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