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Welcome to the IDEA Webinar Series

 The webinar will start promptly at 2:00pm EDT (Boston time) and is scheduled to last sixty (60) minutes; including 

time for questions.

 Please mute your phone during the webinar.  All lines are muted.

 If you are having problems with video or audio, please send a note via the Chat Box function on the right side. Click 

the Chat box and choose – “Chat privately to Cheryl Jacques (host)”. Or call to IDEA at +1-508-366-9339.

 Questions to Presenters: Please enter your Questions in the Q&A box at the lower right of the screen.  These 

questions will be moderated and addressed as  time allows.  We plan to handle Q&A at the conclusion of the 

presentation.

 Survey: Please complete the brief on-line survey following the webinar.

 Webinar Download or Streaming: Webinar will be recorded and available via download or streaming.  Slides will be 

made available in pdf format.  Please visit www.districtenergy.org.
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Director of the DOE Southcentral CHP TAP

Carlos Gamarra
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Laxmi Rao - Moderator

Director, International District Energy Association 
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Agenda

 CHP Overview

 CHP Markets 

 CHP Trends

 CHP Activity in the Southcentral Region

 CHP as a Source of Resilience in Microgrids

 Project Snapshots

 How to Implement a CHP Project with the Help of 
the CHP TAP



DOE CHP Technical Assistance 

Partnerships (CHP TAPs)
• End User Engagement

Partner with strategic End Users to advance technical 
solutions using CHP as a cost effective and resilient way to 
ensure American competitiveness, utilize local fuels and 
enhance energy security.  CHP TAPs offer fact-based, non-
biased engineering support to manufacturing, commercial, 
institutional and federal facilities and campuses. 

• Stakeholder Engagement
Engage with strategic Stakeholders, including regulators, 
utilities, and policy makers, to identify and reduce the 
barriers to using CHP to advance regional efficiency, 
promote energy independence and enhance the nation’s 
resilient grid. CHP TAPs provide fact-based, non-biased 
education to advance sound CHP programs and policies.

• Technical Services
As leading experts in CHP (as well as microgrids, heat to 
power, and district energy) the CHP TAPs work with sites to 
screen for CHP opportunities as well as provide advanced 
services to maximize the economic impact and reduce the 
risk of CHP from initial CHP screening to installation.

www.energy.gov/chp



DOE CHP Deployment 

Program Contacts
www.energy.gov/CHPTAP

Tarla T. Toomer, Ph.D.
CHP Deployment Manager

Office of Energy Efficiency and 

Renewable Energy

U.S. Department of Energy

Tarla.Toomer@ee.doe.gov

Patti Garland
DOE CHP TAP Coordinator [contractor]

Office of Energy Efficiency and 

Renewable Energy

U.S. Department of Energy

Patricia.Garland@ee.doe.gov

Ted Bronson
DOE CHP TAP Coordinator [contractor]

Office of Energy Efficiency and 

Renewable Energy

U.S. Department of Energy

tbronson@peaonline.com

DOE CHP Technical Assistance Partnerships (CHP TAPs)



CHP Overview
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Common CHP Technologies
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CHP System Schematic
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What Are the Benefits of CHP?

 CHP is more efficient than separate generation of 
electricity and heating/cooling

 Higher efficiency translates to lower operating 
costs (but requires capital investment)

 Higher efficiency reduces emissions of pollutants

 CHP can also increase energy reliability and 
enhance power quality 

 On-site electric generation can reduce grid 
congestion and avoid distribution costs.



Emerging National Drivers for CHP

 Benefits of CHP recognized by 
policymakers
o State Portfolio Standards (RPS, EEPS), Tax Incentives, 

Grants, standby rates, etc.

 Favorable outlook for natural gas 
supply and price in North America 

 Opportunities created by 
environmental drivers

 Utilities finding economic value 

 Energy resiliency and critical 
infrastructure

DOE / EPA CHP Report (8/2012)

http://www1.eere.energy.gov/manufacturing/distributede
nergy/pdfs/chp_clean_energy_solution.pdf 



CHP Markets



Existing CHP Installations in the 

U.S.



Slide prepared on 5-30-17

Total CHP by Application



Slide prepared on 5-30-17

Total CHP by State



CHP Additions by Application (2013-2016)

*This includes 91 expansions to existing CHP systems 

Slide prepared on 5-30-17



CHP Additions by State (2013-2016)

Slide prepared on 5-30-17

*This includes 91 expansions to existing CHP systems 



CHP Trends



CHP Cumulative Capacity

per Year



Total CHP Installations per Year



Average Size of CHP 

Installations per Year
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Average Number of Installations per 

Year by State - 2000 to 2016



CHP Activity in the 

Southcentral Region



CHP by Prime Mover - Southcentral

Source: DOE CHP Installation Database (U.S. installations as of Dec. 31, 2016)

Prime Mover Type # of CHP Systems Capacity (MW)

Boiler/Steam Turbine 73 4,225

Combined Cycle 46 18,417

Combustion Turbine 59 3,065

Fuel Cell 1 0.3

Microturbine 4 4

Reciprocating Engine 39 106

Waste Heat to Power 8 69

Other 1 6

Total 231 25,892



Top Applications by CHP Capacity (MW) 

- Southcentral



Top Applications Number of 

Systems - Southcentral



Where are the Southcentral 

Opportunities for Industrial CHP? 
(13,222 MW of CHP potential at 5,669 sites)



Where are the Southcentral 

Opportunities for Commercial CHP? 
(10,637 MW of CHP Potential at 27,426 sites)



Where are the CHP Opportunities in 

Texas? 
(14,062 MW of CHP Potential at 20,855 sites)



CHP as a Source of 

Resilience in 

Microgrids



Power Outages Are Costly

Source: ACEEE (2017) Valuing Distributed Energy Resources: Combined Heat and Power and the Modern Grid 
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CHP Design for Resilience
 One estimate states that over $150 billion per year is lost by U.S. industries due to 

electric network reliability problems

 CHP systems designed for reliability will incur additional costs ($45 - $170/kW 

depending on complexity of system)

 CHP (if properly configured):

 Can generate energy savings in your daily operations

 Offers the opportunity to improve CI resiliency, supplying electricity and 

heating/cooling to the host facility during a disaster.

Source: https://www1.eere.energy.gov/manufacturing/distributedenergy/pdfs/chp_critical_facilities.pdf

https://www1.eere.energy.gov/manufacturing/distributedenergy/pdfs/chp_critical_facilities.pdf


CHP: Proven to be Resilient
 Hurricane Harvey

◦ University of Texas Medical Branch (UTMB), Galveston, TX, 2 7.5 MW gas 
turbines

◦ Texas Medical Center, Houston, TX (owned and operated by Thermal Energy 
Corporation), 48 MW gas turbines

 Hurricane Irma and Maria

◦ University of Florida- Shands Medical Center – Gainesville, FL, 4.3 MW CHP 
gas turbine

◦ Baptist Medical Center South, Jacksonville, FL – 3.5 MW reciprocating engine 
CHP system and backup generators

◦ Hospital De La Conception, San German, Puerto Rico, 1.2 MW reciprocating 
engine

◦ Matosantos Commercial Corp., Vega Baja, PR – food processing facility - 2 
MW propane fueled reciprocating engine



BEFORE
Anticipate

Predict
Preempt
Prepare
Prevent

DURING
Withstand
Mitigate

AFTER
Respond
Recover
Restore

What is RESILIENCE?

• Resilience (engineering) is the 

ability to absorb or avoid damage 

without suffering complete failure.

• Human resilience (psychology) is 

the capacity to make realistic 

plans and take steps to carry 

them out. 

Infrastructure Resilience



Distributed Energy Resources Disaster Matrix

Source: DOE Better Buildings (2018).  Issue Brief: Distributed Energy Resources Disaster Matrix
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SOURCES:  www.greentechmedia.com/articles/read/u.s.-microgrid-growth-beats-analyst-estimates-revised-2020-capacity-project

US MG Market Evolution

• Market research companies are updating their forecasts.

• The MG market is expected to reach 3.71 GW of operational capacity in 2020.

• In 2Q 2016 39% of the existing microgrids are based on CHP systems.
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SOURCES:  www.greentechmedia.com/articles/read/US-Installed-Microgrid-Capacity-to-Grow-115-And-Reach-4.3-GW-Over-Next-Fiv

US MG Market Evolution
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US MG Market Evolution

•
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SOURCE: IEEE POWER & ENERGY. Vol.14, Number 5, September/October 2016

• Regarding the other power systems A MICROGRID can:

- Coexist: as individual power systems

- Cooperate: take part of other microgrids or

work as part of the distribution grid

- Compete: as individual power system

• No massive establishment: only those based on 

competitive advantages or added value proposals.

• Is there a microgrid for every company? YES

• Is it worth exploring your possibilities to have a MG? YES

• Make sense for every company to have their own 

microgrid? NO

The role of microgrids in the future power grid



A Potentially Complex Planning Process…



A Potentially Complex Planning Process…

45

BUSINESS MANAGEMENT 

ENERGY MANAGEMENT SYSTEM

CONTROL SYSTEMS

PROTECTION SYSTEMS

ENERGY DISTRIBUTION

ENERGY 
CONSUMPTI

ON

ENERGY 
GENERATIO

N

ENERGY 
STORAGE

Customer/MG system

MG system / Utility

Frontier points



46

R
eg

ul
at

or
y 

fr
am

ew
or

k

Planning constraints

Optimal design / Uncertainties

Range of system cost

Economic/

Financial

Technical and  

environmental

…With Not a Single Solution

Resilience

TRADE-

OFF 

SOLUTION



 A microgrid planning process is a study of present and future profitability scenarios.

 Design and planning stages must be strongly focused around specific goals: save money, 

save energy, save environmental emissions, improve resilience, etc.

 Specific competitive advantages must be the basis of the planning process. 

 Incentives will support the system only in the short-term. 

 Tailored solutions vs modular MG. 

 Data mining and machine learning based design and management strategies

 Planning tools not available for ever kind of microgrid  tailored models 
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Trends in microgrid planning



Project Snapshots



Project Snapshot:
Energy Security, Resiliency, Federal 

Mandates

White Oak FDA Campus
Silver Spring, MD

Application/Industry: Federal 

Capacity: 26 MW

Prime Mover: Reciprocating engine, gas turbine

Fuel Type: Natural gas

Thermal Use: Heating and cooling

Installation Year: 2004

Emissions Savings: 50,000 metric tons CO2 -
equivalent

Source: http://www.microgridworldforum.com/pdf/phil-smith.pdf

Highlights: The current CHP system:
• Has 26 MW power supply (currently being expanded to 55 MW to handle the site’s peak load) 
• Works in parallel with the utility under a three-party interconnect agreement
• Participates in demand response events
• Utilizes spinning reserve to maintain energy reliability
• Can island and operate mission critical functions independent from the grid
• Can match load to supply

Slide prepared 6/2017

http://www.microgridworldforum.com/pdf/phil-smith.pdf


Project Snapshot:
Energy Cost Savings – Microgrid

Marine Corps Air Ground Combat Center 
Twentynine Palms (MCAGCC)

Twentynine Palms, CA

Application/Industry: Military Base

Capacity: 7.2 MW (9.2 MW expansion)

Prime Mover: Gas turbines

Fuel Type: Natural gas, diesel

Thermal Use: Heating and cooling

Installation Year: 2003, 2014

Emissions Savings: Reduces CO2 emissions by 
19,700 tons/year

Highlights: The 7.2 MW CHP system earned the 2012 
Energy Star CHP Award. The base decided to add another 
9.2 MW of CHP in 2014 that is all tied to a microgrid that 
incorporates CHP, solar PV, fuel cells, backup generators, 
and storage, meeting 90% of the base’s power 
requirements.

Source: http://www.pewtrusts.org/en/about/news-room/news/2014/04/22/us-marines-

take-lead-in-deploying-clean-energy

Slide prepared 6/2017

http://www.pewtrusts.org/en/about/news-room/news/2014/04/22/us-marines-take-lead-in-deploying-clean-energy


How to Implement a 

CHP Project with the 

Help of the CHP TAP



CHP TAP Role: Technical Assistance



 High level assessment to 
determine if site shows 
potential for a CHP 
project

◦ Qualitative Analysis
– Energy Consumption & Costs

– Estimated Energy Savings & 
Payback

– CHP System Sizing

◦ Quantitative Analysis
– Understanding project drivers

– Understanding site 
peculiarities

DOE TAP CHP Screening Analysis
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Annual Energy Consumption 

Base Case CHP Case

  Purchased Electricty, kWh 88,250,160 5,534,150

  Generated Electricity, kWh 0 82,716,010

  On-site Thermal, MMBtu 426,000 18,872

  CHP Thermal, MMBtu 0 407,128

  Boiler Fuel, MMBtu 532,500 23,590

  CHP Fuel, MMBtu 0 969,845

  Total Fuel, MMBtu 532,500 993,435

Annual Operating Costs 

  Purchased Electricity, $ $7,060,013 $1,104,460

  Standby Power, $ $0 $0

  On-site Thermal Fuel, $ $3,195,000 $141,539

  CHP Fuel, $ $0 $5,819,071

  Incremental O&M, $ $0 $744,444

Total Operating Costs, $ $10,255,013 $7,809,514

Simple Payback

  Annual Operating Savings, $ $2,445,499

  Total Installed Costs, $/kW $1,400

  Total Installed Costs, $/k $12,990,000

  Simple Payback, Years 5.3

Operating Costs to Generate

  Fuel Costs, $/kWh $0.070

  Thermal Credit, $/kWh ($0.037)

  Incremental O&M, $/kWh $0.009

  Total Operating Costs to Generate, $/kWh $0.042



 Do you pay more than $.06/kWh on average for 

electricity (including generation, transmission and distribution)?

 Are you concerned about the impact of current or future energy 

costs on your operations?

 Are you concerned about power reliability? 

What if the power goes out for 5 minutes… for 1 hour?

 Does your facility operate for more than 3,000 hours per year?

 Do you have thermal loads throughout the year?

(including steam, hot water, chilled water, hot air, etc.)

Screening Questions



 Does your facility have an existing central plant?

 Do you expect to replace, upgrade, or retrofit central plant 

equipment within the next 3-5 years?

 Do you anticipate a facility expansion or new construction 

project within the next 3-5 years?

 Have you already implemented energy efficiency measures 

and still have high energy costs?

 Are you interested in reducing your facility's impact on the 

environment?

 Do you have access to on-site or nearby biomass 

resources? 

(i.e., landfill gas, farm manure, food processing waste, etc.)

Screening Questions (cont.)



CHP Project Resources

Good Primer Report 
DOE CHP Technologies 

Fact Sheet Series

www.eere.energy.gov/chp
www.energy.gov/chp-technologies



CHP Project Resources

DOE Project Profile Database 

energy.gov/chp-projects

EPA dCHPP (CHP Policies and 

Incentives Database

https://www.epa.gov/chp/dchpp-

chp-policies-and-incentives-

database



CHP Project Resources

DOE CHP Installation Database

(List of all known 

CHP systems in U.S.)

Low-Cost CHP Screening and 
Other Technical Assistance from 

the CHP TAP

energy.gov/chp-installs

energy.gov/CHPTAP



Summary

 CHP gets the most out of a fuel source, enabling

◦ High overall utilization efficiencies

◦ Reduced environmental footprint

◦ Reduced operating costs

 CHP can be used in different strategies, including critical infrastructure 

resiliency and emergency planning

 Proven technologies are commercially available and cover a full range of 

sizes and applications
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Next Steps

Contact Sountcentral CHP TAP for assistance if:

 Interested in having a Qualification Screening performed to determine if 

there is an opportunity for CHP at your site

 If you already have an existing CHP plant and interested in expanding it

 Need an unbiased 3rd Party Review of a proposal



Thanks to our Partner



Thank You!
Gavin Dillingham, PhD, Director

Southcentral CHP TAP

gdillingham@harcresearch.org

281-216-7147

Carlos Gamarra, PE, Assistant Director

Southcentral CHP TAP

cgamarra@harcresearch.org

281-364-6032


