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About Us

U.S. Dept. of Energy Gulf Coast Clean Energy Application Center

Develop regional strategies to support CHP, WHR, and DE in Texas,
Louisiana, and Oklahoma

1) Education and Outreach
Website, workshops, webinars comBINEDHEAT
woPOWER

2) Project Specific Support

Audits, feasibility studies, assistance m

3) Policy Development Initiatives
Legislative and regulatory issues

* ENERGY

DOE: 240 GW of CHP by 2030
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Agenda

|. Grid Susceptibility
Ross Tomlin, Gulf Coast RAC

II. CHP for Reliability and Premium Power
Richard Hack, Pacific RAC

lll. High-pressure Natural Gas Pipelines
Lianne Lami, Bocci Engineering Houston

Q&A
Submit questions via chat feature, answered offline
Presentation to be disseminated and posted
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Grid Susceptibility

Ross Tomlin
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Feb. 2, 2011 Texas Blackouts

82 coal and gas plants (some very new) went offline for technical
(frozen pipes and equipment) and contractual reasons

i Affected millions of homeowners and businesses as well as vital services
(hospitals, police/fire services, schools)

Houston: 300,000 w/o power in freezing temperatures
Dallas: 4 hospitals offline

i 280 MW electricity imported from Mexico

i Wholesale power prices spiked more than 100X above normal i result of
15% of stateds power plants failing

i May result in higher retail electric rates
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Feb. 2, 2011 Texas Blackouts

Natural gas service
i Technical issues

i Frozen equipment and coal and gas plants

i Insufficient electricity to power natural gas compressor stations
i Loss in pipeline pressure

i One plant was down for pre-scheduled maintenance

i Contractual issues
i Cap and collar: Obligations to other states beyond predetermined

interstate supply level
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Feb. 2, 2011 Texas Blackouts

Hearings, Texas Senate Business & Commerce and Natural
Resources Committees, Feb. 15, 2011

ANThe natur al gas suppliers complie
obligations. 0

Barry Smitherman,

Commissioner, Public Utility Commission of Texas
Al n this incident, there was a suf

Michael Williams
Commissioner, Texas Railroad Commission
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Environmental Impact on Grid

Gulf coast Inland

2001 - Allison (trop storm) Ice storms

2005 - Katrina (cat 5) Tornados

2005 - Rita (cat 5) Extreme temperatures

2005 - Wilma (cat 5)
2005 - Humberto (cat 1)
2008 - Gustav (cat 4)
2008 - lke (cat 4)

2009 - Ida (cat 2)

g
g

U.S. DEPARTMENT OF ENERGY

' _ Gulf Coast Clean Energy Application Center




| essons Learned

1.) The electric grid can go down (even for weeks at a time)

Hurricane Katrina (2005)
- Millions in LA, AL, MS without power
- Weeks, months before power restored in salvageable areas

Hurricane Rita (2005)
Prolonged power outage (1-4 weeks)
Significant T&D infrastructure damage

Hurricane lke (2008)

- Some parts of Houston without power for 3 weeks

- Outage caused by collapsed power lines and distribution poles above ground
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| essons Learned

2.) Diesel back-up GenSets are not reliable.

i Some back-up generatorsdi dndt st art

i Most back-up generators startbutc an 6t mai n tthaoughoutp o w e

the length of the outage (failure or fuel shortage)

i Loss of HVAC — humidity infiltration —> extreme damage to

floors, ceiling tiles, medical supplies, and equipment

i Most back-up generatorsoftend on 6t or canodt power
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| essons Learned

3.) Those with power during and after the storms are capable of self-

generating electricity with natural gas.

Mississippi Baptist Medical Center (Jackson, MS)

3.2 MW gas turbine CHP system T installed 1994
Remained operational when grid down for 52 hours starting August 29,

2005 due to Katrina

*

University of Texas at Austin (Austin, TX)
137 MW (69 MW) gas turbine CHP system 1 installed 1929
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Unaffected by statewide Feb. 2011 blackouts

Northeast Blackout of 2003

A Montefiore Medical Center, Spring Creek Towers,
South Oaks Hospital remained operational i CHP systems
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| essons Learned

4.) Natural gas is widely available throughout the region on (high-
pressure) pipes.

Tulane University (New Orleans, LA)

- Sufficient natural gas pressure to operate campus CHP system (5 MW)
throughout Katrina

Mississippi Baptist Medical Center (Jackson, MS)

- Only hospital in Jackson metro area to remain nearly 100% operational
during Hurricane Katrina
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| essons Learned

TAKEAWAYS GOING FORWARD

Centralized power plant model remains susceptible

Overreliance on electric grid and backup generators put critical
infrastructure at risk

Deployment combined heat and power (CHP) will hedge against power
outages
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Policy Response

Texas AHurricane | keo Bill s, 20009
Provision: Government-owned critical facilities should consider CHP prior

to construction or making extensive renovations.

More information: www.TxSecurePower.org

Address gas companiesd contractua

Legi sl ature may consider expanding
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Critical Infrastructure

Hospitals

Communications or data centers
Water or wastewater facilities
Command and control centers g
Shelters Bty LLLTILr
Prisons or jails '
Police or fire stations

Hazardous waste storage facilities
Biological research facilities

Food preparation/storage facilities

R i i
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Combined Heat and Power for Reliability

and Premium Power - Applications

Presented at DOE Gulf Coast Clean Energy Application Center

Energy Security in Critical Infrastructure
February 17, 2011

Presented by
Richard Hack - PE, CEM

University of California, Irvine

T,
) U.S. DEPARTMENT OF ENERGY

Y

.\ Clean Energy Application Center
/
-

o PACIFIC

Promoting CHP, District Energy, and Waste Energy Recovery
UC Irvine
Advanced Power and
Energy Program




A cHP Principle
A Reliability

AWhat to do with the heat
A Hot Water/Steam
A HVAC/Dehumidification
AMedium Temp Chilling

AExampIes/AppIications

© Advanced Power and Energy Program, 2011 17/28



What Iis DG / C-CHP?

DG/C-CHP involves the generation of electric power

and the recovery of waste heat for an additional
benefit.

Why would | want to generate my own electricity?
A save $$$$

I Increased Efficiency of overall system
A Power quality
AlLocal power reliability
A Added capacity deferring system feed upgrade costs
ANo local grid connection (not likely)

AGreenhouse Gas Emissions
I Environmental Stewardship
I Value of Carbon Credits.
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