
Hot and Humid Symposium, 2006  Jerry Jackson, Texas A&M University, jerryrjackson@tamu.edu

SYMPOSIUM ON IMPROVING BUILDING SYSTEMS 
IN HOT AND HUMID CLIMATES

JULY 24 & 25, 2006 
Orlando Florida

Jerry Jackson
Texas A&M University

Ensuring Electric Power for Critical Services After 
Disasters with Building-Sited Electric Generating 

Technologies



Hot and Humid Symposium, 2006  Jerry Jackson, Texas A&M University, jerryrjackson@tamu.edu

Electric Power Outages After Disasters Contribute to 
Property Damage and Human Costs

Hurricane Katrina was a “worst-case” scenario
» Health systems
» Public safety
» Command and control
» Shelter

Power outages after less severe hurricanes and other disaster 
situations also impose significant costs
» Hurricane experience in Florida over previous two seasons
» Ice storms and snowstorms
» Terrorist-related activities
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Traditional Emergency Generators Provide Limited 
Post-Disaster Support

Diesel-fired generators
Designed for short-term (hours/days) outages
Limited capacity and functionality
Questionable reliability
Limited fuel storage capacity
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Risk Management Analysis Supports the Stats Quo

Before a disaster – for specific disaster situation

After even moderate disaster situations, 

The probability of the future occurrence of moderate disasters 
within the near term is too small to justify additional investment 
in emergency generation using traditional risk analysis

Invest if Expanding Emergency Generation Cost ($) < Probability of Occurrence 
* Estimated Benefit ($) 

Benefit ($) >>> Expanded Emergency Generation Cost ($) 



Hot and Humid Symposium, 2006  Jerry Jackson, Texas A&M University, jerryrjackson@tamu.edu

Combined Heat and Power (CHP) Technologies Can 
Also Provide Emergency Power

Building-sited electric generation
» Natural gas reciprocating engines and microturbines 

Onsite use of waste heat
» Space heating, domestic water heating, air conditioning, desiccant 

dehumidification, air conditioning , process uses, laundry,etc.

Remote monitoring, third-party service contracts limit required 
onsite-engineering expertise
Meet emissions standards
Can provide positive economic benefits 
» Onsite electric production may cost more but waste heat is “free” reducing 

natural gas and other fossil fuel purchases
» Manufacturers are striving for “plug-and-play” system designs
» Increasingly active CHP market
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United Technologies Packages 4-6 60 Kw Microturbines 
With Double-effect Absorption Chiller/Heaters
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California and New York Are the Two Most Active 
CHP Markets
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Study Question:  Can CHP Economic Benefits Make 
Expanded Critical Services Emergency Power a 

Feasible Disaster Preparedness Option?

CHP System economics 
» Cost

– Equipment and installation
– Operating and maintenance
– Natural gas costs

» Benefits
– Avoided electricity costs  ($/kWh, $/kW)
– Avoided natural gas costs

CHP design varies by facility
» Hourly electricity use profiles
» Hourly thermal energy profiles for appropriate end uses

Analysis results also vary by location
» Weather-related end uses
» Electricity and natural gas costs
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Study Framework – Consider Hurricane-
Related Disasters

Select three hurricane-prone locations
Identify critical service facility requirements for a benchmark 
population of 100,000 people
Determine hourly electric and thermal energy use 
characteristics for each facility type at each location
Size CHP electric and thermal components as a function of 
hourly loads and energy prices in each facility at each location
Evaluate economic costs and benefits of providing emergency 
electric service for all critical services at each location
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Locations

Locations



Hot and Humid Symposium, 2006  Jerry Jackson, Texas A&M University, jerryrjackson@tamu.edu

Critical Service Facilities

Facilities 
» Office (public safety, command and control),  hospital, nursing home, schools 

(shelter)
» Number and size of facilities benchmarked to 100,000 population

– Capacity assumptions: 50% hospital beds, 75% nursing home beds, shelter for 5 % of 
population

» General facility characteristics developed from US DOE Commercial Buildings 
Energy Consumption Survey data
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Hourly Loads For CBECS Facilities Developed With 
Simulations Calibrated to Monthly kWh, Peak kW



Hot and Humid Symposium, 2006  Jerry Jackson, Texas A&M University, jerryrjackson@tamu.edu

CHP System Costs/Characteristics From: US Department of Energy, 
2002. Integrated Energy Systems (IES) for Buildings:  A Market 
Assessment. Oak Ridge National Laboratory, Ornl/Sub/409200
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Analysis of Alternative System Designs Identified 
Most Economical System
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Individual Cost/Savings Components Are 
Determined for Each Facility in Each Location
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Results For All Critical 
Service Facilities by Location

Note:  Electric 
and Nat Gas 
Prices and 

Results Will be 
Updated Prior 

to Senate 
Hearing
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Conclusions

Combined heat and power systems (CHP) should be considered as 
an option for providing critical services power in the aftermath of 
disasters.  

Depending on facility hourly energy use profiles, electric and natural 
gas prices, these programs can pay for themselves over time.  In 
these applications, a preemptive critical services emergency 
preparedness program based on CHP systems can actually 
generating revenue for local municipalities.
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