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The Jolly Green Giant is a mascot of the 

Green Giant vegetable company owned by 

General Mills.

The term “Invisible Green Giant” was used 

to describe CHP by Ross Tomlin in an op-ed 

in the Houston Chronicle.



Transformation of the Electric Industry

Old New

Utility power plants Market-based generating units

wŀǘŜ ƻŦ ǊŜǘǳǊƴ ƻƴ ǘƘŜ άǊŀǘŜ ōŀǎŜέAssets at risk

Economic rate regulation Market price discipline

Electric power distribution Smart networks

Central generation Distributed generation

Monthly meter reads Five-minute meter reads

Interruptible service tariff Load provides ancillary service; MWs

Electric commodity Customized energy services

Cost per kWh Consumer-defined value of service*

The ratepayer The customer
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* “Value” for a residential consumer means deciding what pricing plan is preferred. In the 

past, the PUC of Texas set the rates ; that is determined ”value” for me. Now, consumers 

select among 7.3¢ month-to-month pricing, or 9.5¢ fixed for 1 year, or 10¢ prepaid service, 

or 11.4¢ green fixed for one year, or 11.4¢ fixed for 3 years. Commercial consumers have 

even broader choices. The consumers defines value for his/herself.



Electric Industry Restructuring in Texas, 1970-2010

Characteristics of each Decade

• 1970s: Power plant ownership by electric utilities

• 1980s: Administered market: industrial cogeneration at avoided costs

o Qualifying facilities – Public Utility Regulatory Policies Act of 1978

• 1990s: Open-access transmission; nation’s first ISO

o Independent power producers & power marketers: commodity focus

• 2000s: Power resale; services bundled with the commodity

o Diverse, new, customized products and services: emergence of energy services

© 2010 DEFG LLC

4

1970s: 
Utility
Power 
Plants

1980s: 
Administered

Market for
Cogeneration

1990s: 
Transmission

Access & 
Independent 
Power Gen.

2000s: 
Unbundled

Distribution;
Retail Energy

Services

IRP attempted IRP No IRP



Building Confidence Through Stepwise Restructuring 
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1970s: 
Utility
Power 
Plants

1980s: 
Administered

Market for
Cogeneration

1990s: 
Transmission

Access & 
Independent 
Power Gen.

2000s: 
Unbundled

Distribution;
Retail Energy

Services

Confidence in

IPPs

Confidence in

Service Providers

Step 1: Administered
non-utility power works!

Step 2: Competitive
commodity market works!

Step 3: Competitive energy 
services market works!
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What makes CHP an INVISIBLE resource?



Inside CHP
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Invisible to ñEVERY MANò because even when 

you work across the street from it, it is quiet and 

hidden behind gates or in a basement.



Thermal Storage
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Outside CHP
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Mueller Energy Center … Modular Packaged CHP



Quiet
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Legislators

© 2010

11

Invisible to ñLEGISLATORò because at a small 

scale, one CHP unit does not add large numbers 

of new permanent jobs, or eliminate huge amounts 

of pollution. However ïand this is VERY important 

ïmany CHP units add MANY jobs.



ERCOT & Power Players
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Invisible to ñPOWER PLAYERSò because 

each CHP unit is smaller than what 

merchant power people, power marketers 

or ERCOT people are used to.



Developer’s & Building Owner’s
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Invisible to ñBUILDING OWNERS AND DEVELOPERSò 

because the designers and architects are accustomed to 

doing it the same olô way and have no idea where to begin.



Regulatory Agencies
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Invisible to ñREGULATORSò because they do not know how 

to calculate benefits or how to acknowledge CHP in EEIP or 

SIP or gas conservation programs.



Journalists
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Invisible to ñJOURNALISTSò because it 

is not out in the open like PV, 

transmission, coal mining, CCCTs, and 

wind turbines.



Smart Grid, EE & DR
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As a small, distributed resource, CHP has 

not been embraced by utilities in the EEIP. 

The energy efficiency advocates donôt 

understand it as they understand efficient 

light bulbs. And CHP doesnôt cause building 

load to go down like other EE technologies.



City, County, Regional Gov’ts
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Invisible to City, County, 

COGôs and SB 5 Power 

Reduction Plan & Energy 

Security with CHP.



Comptrollerôs Energy Report
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Invisible to ñENVIRONMENTALISTò 

because it is not considered as green 

as wind or PV.
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What makes CHP a GREEN resource?



Why is CHP Green?
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• Let’s consider an example!

ü Hospital Application

ü 4.5 MW Electrical Load

ü 1600 Ton Chilling Load (2000 

hrs – Summer Months)

ü 13,500 Lbs/Hr Steam Load 

(Water Heating, Sterilization, 

Etc.)

What is the emissions impact of CHP 

versus a grid power/gas fired boiler option? 



Emissions Analysis
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Annual Emissions Analysis

NOx = 94% Reduction

SO2 = 100% Reduction

CO2 = 39% Reduction (3,848 Metric Tons)

CO2 Reduction is the equivalent of removing 

the annual carbon emissions of 2,405 cars!



Fuel Efficiency is Key!
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Sources (Coal, Petroleum, Natural Gas, & Nuclear): U.S. Energy Information Administration, Form EIA-

923, "Power Plant Operations Report," and predecessor form(s) including U.S. Energy Information 

Administration, Form EIA-906, "Power Plant Report;" and Form EIA-920, "Combined Heat and Power 

Plant Report;" Form EIA-860, "Annual Electric Generator Report."
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Advanced Combustion Technology 
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Advanced premix combustion technology has reduced emissions by over 90%! 



Natural Gas Savings
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CHP WIND NUCLEAR
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CHP Saves More Natural Gas than Wind or Nuclear Generation!



More than just Natural Gas Savings!
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CHP Significantly Reduces Water Consumption! 
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Renewable and Alternative Fuels

© 2010

26

Renewable Fuel Sources are Carbon Neutral! 



Expanding Low Emissions Combustion Technology
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Chilling/Hot Water Applications

Integration of Two Proven Technologies 

for Effective CHP for Large Commercial Applications
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Turbine 

Exhaust

Electrical Power + Chilled and Hot Water

Industrial Gas Turbines Absorption or Steam Turbine Drive Chillers

Waste Heat to Chilled Water: 95% Less Emissions than Electric Chillers



Case Study – Dell Children’s Hospital, Austin TX 
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¶ Prime Mover – Recuperated 4.6 MW Gas Turbine

¶ Heat Recovery – Heat Recovery Steam Generator (22,000 

lbs/hr) and 1,000 Ton Steam Driven Absorption Chiller

¶ Thermal Storage – 8000 Ton-Hour

¶ CHP Efficiency in Excess of 85% . 

Awards & Notes

¶ First U.S. LEED Platinum 

Hospital

¶ 2007 Pacesetter Plant 

Award by Combined Cycle 

Journal

¶ Partially Funded by DOE
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What makes CHP a GIANT resource?



CHP: A Significant Energy Conservation Measure
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State Percent of Total CHP Capacity in the USA

(States with > 1000 MW CHP)
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CHP: Industrial Applications and Fuels

Chemical and refining industries 

dominate CHP capacity

Natural gas and plant fuel gas are 

major CHP fuels
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% Capacity CHP By Location
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CHP: History of Growth
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CHP: History of Policy Decisions and Growth 
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Build it and they will come….
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Calpine Deer Park Energy Center – Shell Refinery

Tommy John Engineering



Gulf Coast Refining & CHP Capacity
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PUC of Texas study: “additional 13,400 MW by 2023”
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9Source: PUCT Study, Summit Blue Consulting, 2008
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Conclusions

Process industries are ideal candidates for CHP

• Large thermal requirement

• Continuous operation

Full development of potential requires a competitive market

• Capacity requirement

o Economic growth

o Retirement of 12,500 MW

• Transmission access

• Market access

Policy matters!
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The Texas CHP experience demonstrates that 

CHP delivers benefits if there are good policies

Tommy John Engineering
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Other benefits for Texas
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COMBINED HEAT & POWER

INVISIBLE GREEN GIANT

5Ŝƭƭ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ /It ŦŀŎƛƭƛǘȅ ŀƴŘ Wƻƭƭȅ DǊŜŜƴ Dƛŀƴǘ ŀǊŜ ǎƘƻǿƴ ǘƻ ǎŎŀƭŜΦ



Texas values and the values of CHP are compatible

• Independence / individualism / self-reliance

• Entrepreneurship

• Energy security / power reliability

• Clean energy / energy efficiency

• Texas natural gas / local biofuels

• Local investment / local job creation

• Competitiveness in global markets
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CHP Investments and Jobs

Impact of additional 13,400 MW of CHP in Texas over the next 12 years?

• Capital. $15 to $25 billion in capital outlays for CHP (~$2 billion per year)

o Large numbers of small CHP units replace a few large power plants

o Many new CHP jobs; fewer large power plant jobs

• Fuel. By 2023, an additional fuel savings (~$1.5 billion per year)

o Natural gas replaces Western coal: new gas industry jobs; fewer coal industry jobs

o Texas businesses become more competitive due to reduced economic burden of 

importing Western coal

• Jobs. Net job impact of CHP investments?

o Texas: Thousands of new CHP jobs; net increase of hundreds of jobs

o Small, dispersed energy service investments are more job intensive

o EE saves $ and jobs

© 2010 DEFG LLC
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CHP Industry Impact on Texas Jobs

Capital investments in CHP +

Capital diversion from large plants -

Higher revenues for suppliers of CHP & gas +

Lower revenues for traditional suppliers -

Energy savings to consumers +

Net job impact +

CHP would retain and create 

high-paying jobs by keeping 

Texas businesses competitive 

in global markets



How do we overcome the invisibility?

Education and outreach efforts (e.g., conference and trade show)

Industry networking

Legislative agenda

• Energy Efficiency Resource Standard (EERS) at the Texas Railroad 

Commission

• Expansion of the Energy Efficiency Incentive Program (EEIP) at the Public 

Utility Commission of Texas

• Harmonize air quality emissions standards for small CHP projects at the Texas 

Commission on Environmental Quality (TCEQ)

• Other incentives for clean, distributed, firm, reliable CHP capacity

Recent hire

• Paul Cauduro, full-time Executive Director for the Texas CHP Initiative
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Check the Web; follow the tweets

Web Portal: http://www.gulfcoastchp.org/

o http://www.gulfcoastcleanenergy.org/

o http://www.texaschpi.org/

Twitter: @chpgreengiant
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http://www.gulfcoastchp.org/
http://www.gulfcoastcleanenergy.org/
http://www.texaschpi.org/
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Audience questions?

What are the biggest impediments to CHP development in the region?

o Potential CHP customers are not well informed or aware of CHP

o Potential CHP customers are too concerned with the risks of CHP

o Potential CHP customers say the CHP payback is too long/ROI too little

o Potential CHP customers cannot get financing

o Natural gas prices are down, so electricity is cheap again – why bother?

o Other?

What can stakeholders do to work more closely with one another?


