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Mission:
ÅSupport project 

development
ÅPromote technology 

as an effective clean 
energy solution
ÅEducate prospective 

users & policy 
makers on the 
benefits and 
available resources 

Services:
ÅUnbiased Information
ÅTargeted Education
ÅTechnical Assistance 



}Presentation
Ɓemailed to all attendees within 24 hours

Ɓposted to www.gulfcoastcleanenergy.org

}Questions 
ƁSubmit via Chat Feature

ƁLive if time or answered via email

}Continuing Education Units (CEU)
ƁUpon request 

http://www.gulfcoastcleanenergy.org/


1. Overview

2. Definition

3. Technologies

4. Markets

5. Benefits

6. Implementation

7. Texas Case Studies

8. Resources and Contacts







Benefits of CHP, 2030

CHP 
Capacity

241 GW

Annual Fuel 
Savings

5.3 quads

Total CO2 
Reduced

848 MMT

Cars Off 
the Road

154 
million

BAU Case (McKinsey 

& Co).

Source:  ORNL
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Emerging Market
ÅNew systems and 

technologies
ÅSmart Grid and ôgreenõ 

consumers
ÅBuild distribution network

Over 50,000 new systems

Mid CHP
1 MW to 20 MW

Fast- Growth Market
ÅTechnology for new 

applications 
ÅPackaged systems
ÅDemonstrations to make the 

business case

Over 10,000 new systems
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Small CHP
<1 MW

Market sectors include CHP, District Energy, and Waste Energy Recovery applications
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Existing Industrial 
Market

ÅImproved performance
ÅUtilize new fuels and waste 

streams
ÅOvercome external barriers

Over 1,600 new systems

Large CHP
>20 MW

160 GW

82 GW

77.6 GW



Texas leads the U.S. in installed CHP 
capacity:

ÅHighly concentrated in combustion 
turbines

ÅLarge systems predominate

ÅStrong preference for natural gas

Source: Distributed Energy Financial Group

State Percent of Total CHP Capacity in the USA

(States with > 1000 MW CHP)
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}Estimated Annual Energy Savings 0.46 Quads

}Fossil fuel savings
ƁComparable to the amount of fossil fuel saved by 

the entire Texas nuclear fleet

ƁSaved 5 times the fossil fuel that wind energy 
saved in 2007

Source: Tommy John Engineering



}Industrial Technical Potential
Ɓ12 - 15 GW

ƁSummitBlue 2008

}Commercial & Institutional Potential
Ɓ0.5 ð5 GW

ƁICF/ACEEE





DG is é

}An Electric Generator

}Located At or Near a 
Building / Facility 

}Generates at least a 
portion of the Electric 
Load

DG Technologies é..

}Solar Photovoltaic

}Wind Turbines

}Engine Generator Sets

}Turbine Generator Sets
Å Combustion Turbines

Å Microturbines

Å Steam Turbines

}Fuel Cells

Distributed Generation
An Alternative to Centralized Generation

http://en.wikipedia.org/wiki/File:Wind-power-small-scale.jpg


} is located in close proximity to the energy consumer 
ðbuilding, campus or industrial 

}provides at least a portion of the facilityõs electrical 
load

}captures thermal energy for use in: 

ƁCooling

ƁDehumidification

ƁWater and space heating

ƁProcess heat



}Designed to be the primary energy source
Ɓthe grid and existing boilers are supplemental

}Capable of 24/7 duty cycles.

}Backup diesel gensets are not the same as CHP

}Typically designed to run for a couple of days

}Do not capture waste heat and are Inefficient

}Have a high Emissions signature



}CHP can use many fuels
ƁNatural gas, petroleum coke

ƁIndustrial waste heat

ƁLandfill gas, industrial and municipal wastes

ƁWood, agricultural wastes, & other Biomass

}CHP works in many applications
ƁIndustrial Cogeneration & Waste Heat Recovery

ƁCampus / District Energy Systems

ƁCommercial Building Integrated Systems

ƁResidential Systems(micro - CHP)



}Cogeneration

}Combined Heat and Power (CHP)

}Clean Heat and Power (CHP)

}Combined Cooling, Heating, and Power (CCHP)

}Building Cooling, Heating, and Power (BCHP)

}Tri - generation

}Integrated Energy Systems

}Recycled Energy

}Waste Heat Recovery



System 
Designation

Size Range* Comments

Mega 100+ MW
ÅVery Large Industrial
ÅUsually Multiple Smaller Units
ÅCustom Engineered Systems

Large 20 - 100 MW
ÅIndustrial & Large Commercial
ÅUsually Multiple Smaller Units
ÅCustom Engineered Systems

Mid 1 to 20 MW
ÅCommercial & Light Industrial
ÅSingle to Multiple Units
ÅPotential Packaged Units

Small 0.1 MW ï1 MW
ÅSmall Commercial
ÅHotels, condos, nursing homes

Micro <0.1 MW
ÅVery Small Commercial
ÅResidential?
ÅAppliance Like

*Note: All sizes refer to electrical 
generator only.



1. System is located adjacent to a host 
facility

2. Heat and electricity are provided to 
the host facility

3. A variety of technologies and fuels 
are possible

4. Efficiency gains, environmental 
benefits, and improved energy 
security r esult





Turbine

Recip. Engine

Fuel Cell

Fuel input Work
Electricity 
Generator Electricity

Heat 
Recovery 

Steam 
Generator

Steam Turbine

Steam Needs

Hot Water Needs

Steam Driven Chiller

Heat

Steam

ÅNatural gas
ÅLandfill gas
ÅDigester gas



Boiler

Fuel input Steam
Extraction or 
Backpressure 

Steam Turbine
Electricity

Process Steam Needs

Hot Water Needs

Steam Driven Chiller

Steam

ÅNatural Gas
ÅBiomass
ÅPet Coke
ÅOthers



}Reciprocating 
Engines

}Gas Turbines

}Microturbines

}Fuel Cells
Selection criteria
Å Electric Load

Å Thermal Load and Application

Å Capital Costs

Å Permitting



Key Features

йAvailable in the 5 kW to 
10 MW range
йExcellent part load 

operation
йWaste Heat recovered 

from 
o Engine exhaust

o Engine jacket coolant

йLow first cost & fast 
start - up
йEmissions signature 

improved significantly 
o Lean burn Engines

o Selective Catalytic 
Reduction or SCR

The ARES Program

йU.S. DOE R&D Program
o Develop Advanced 

Reciprocating Engine 
Systems - ARES

o Cooperation between 
Leading manufacturers & 
National Labs

йGoals
o Efficient state of the art 

Engines

o Better combustion & Lower 
Emissions

o Affordable Costs



Several Othersé


