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Presentation Overview

• Burns & McDonnell CHP Project 
Development Approach

• Case Studies
1. Thermal Energy Corporation Central 

Plant Expansion @ Texas Medical 
Center

2. Gainesville Regional Utilities South 
Energy Center @ Shands Cancer 
Medical Center

• Questions & Answers



Markets Best Served by CHP

• Hospitals/Research
• Data Center/Telecommunications
• Department of Defense
• Universities and Colleges
• Municipalities



• CHP ““Best UserBest User”” ProfileProfile is:
– Coincident electrical and thermal 

loads 
– 24 hour/day, 7 day/week, 365 

day/year operation
– Low seasonal variation in loads
– High power reliability needs

• Hospitals fit the ““Best UserBest User”” ProfileProfile 
for Combined Heat and Power 
applications

Facilities Best Suited for CHP



Hospital Drivers for CHP
•• Cleaner Normal PowerCleaner Normal Power Local generation is anticipated to 

provide fewer sags and surges.  Conversion from primary 
power to grid backup is measured in “cycles” rather than 
“seconds”. 

•• More Backup PowerMore Backup Power Both Grid backups supply 100% of 
the Hospital’s needs; not just its Life Safety requirements; 
imagine no chillers or HVAC in August.

•• More Reliable Backup PowerMore Reliable Backup Power Probability of failure of the 
traditional Hospital “grid plus backup” is 67% according to 
Primen Perspective’s RX for Health Care Power Failures, 
DE-PP-24, 11/2003

•• ““IslandIsland”” PowerPower In the event of a grid failure due to 
natural, technical, or terrorist causes, this strategic 
community asset will remain in operation when we need it 
most.

•• Reliable Normal PowerReliable Normal Power When a hospital converts to fully 
digital Medical Records, RFID/Bar Code Scan Drug 
delivery, Computerized Physician Order Entry, etc., health health 
care delivery will stop if the care delivery will stop if the ““lights go outlights go out””..
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CHP Project Methodology



Outsourcing Business Structure
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District Energy Plant Expansion 
Case Study

Thermal Energy Corporation
at Texas Medical Center 



Thermal Energy Corporation (TECO)
• Provides thermal energy to 18 customer 

owned institutions in Texas Medical Center 
or - 16.6 million sq ft, 

- 4 2 buildings chilled water and 36 buildings steam

• Two thermal energy plants
– 80,000 tons of chilled water
– 762,000 pounds-per-hour of steam
– Over 35 miles of distribution piping serving 15 million square 

foot of space; 75% of TMC



Texas Medical Center (TMC)

• Improved security and reliability of utility 
infrastructure serving nation’s most 
important Medical Centers

• On-site generation capacity will 
significantly reliability of the entire thermal 
system and support TMC during crisis 
situations

• Hurricane Ike, 85 mph winds, torrential 
rain and damage to the Houston area – 
TECO provided uninterrupted service to 
every TMC customer.



TECO Plant Expansion

• Significantly change operations
– Add capacity, improve efficiency, 

reduce emissions, strengthen overall 
systems reliability and emergency 
operation capacity

– Integration of CHP to increase 
efficiency and reduce unit costs, while 
significantly reducing environments 
emissions



TECO Before Plant Expansion



TECO Planned Plant Expansion



Plant Major Enhancements

Current
• 80,000 tons 

chilled water
• 16 MW on-site 

generation
• 750,000 pph 

steam packaged 
boilers

Planned Growth
• 80,000 tons chilled 

water
• 152,000 ton hrs chilled 

water storage (16,000 
tons)

• 100 MW CHP on-site 
generation

• 540,000 pph heat 
recovery steam 
generator

GOAL: Thermally baseloaded plant that significantly improves 
efficiency, reliability and reduce environmental emissions. 



Plant Elevation Looking North



Plant Interior – Second Floor 



Energy Efficiency

• Chasing the BTU’s
– National average heat rate natural gas fired

• Simple cycle combustion turbine = 11,664 Btu/kW
• Combined cycle combustion turbine = 7,502 Btu/kW

– ERCOT average central generation heat rate
• 8,500 Btu/kW (low) to 10,700 Btu/kW (high)

– TECO CHP System (calculated)
• 5,000 Btu/kW (low) to 8,500 Btu/kW (high)

RESULT: TECO CHP system will provide a competitive heat 
when compared to the National and ERCOT generation. 



Efficiency Comparisons

• Existing TECO plant efficiency = 40%
– 80,000 tons chilled water (2 - 5,000 ton steam 

turbine drive)

– 16 MW on-site generation
– 750,000 pph steam packaged boilers

• TECO plant efficiency after installation of 
CHP system = 80%
– 80,000 tons chilled water
– 152,000 ton hrs chilled water storage (16,000 

tons)

– 100 MW CHP on-site generation
– 540,000 pph heat recovery steam generator



Environmental Efficiency



Hybrid CHP Energy Center 
Case Study

Shands HealthCare Cancer Medical Center
At University of Florida 

South Energy Center 



Shands UF Master Site Plan

• Planning vision & goals
– Create a new “uniquely Shands at UF” 

identity for the new medical campus,
– Create a flexible master plan that will 

adapt to UF&Shands’ long-term growth 
and the evolution of healthcare 
delivery, and

– Create a campus that enhances the 
patient care experience and supports 
Shands’ mission as UF’s clinical 
partner.



Shands UF Master Site Plan



Competitive Solicitation Process

• Multiple RFP’s
• Strict qualification standards for 

performance
• Proposed business models
• Assigned energy values to even the field
• Interview for partners, not just vendors
• Understand governance
• Encourage creativity



Why Shands and GRU?

• Focus on core businesses
• Best practice to manage energy 

production and delivery
• Distributed generation/power 

redundancy
• Resource enhancement/customer 

growth
• Cost containment
• Community sustainability initiative



Shands UF Master Site Plan 
Phasing and Evolution

• Phase 1
– 192-bed Cancer 

Hospital
– ED/Trauma
– Supports Services
– Surface Parking
– Tunnel link to 

existing SUF
– First phase of a long- 

term multiphase 
hospital relocation 
strategy



Creativity by Integrating CHP
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Proposed Central Plant Alternatives



Shands Cancer Hospital

Business Case…
Hospital has selected GRU as it’s Energy 

Partner to provide electricity, chilled 
water, steam and medical gases

GRU South Energy Center is expandable 
to meet planned future growth of 
Cancer Hospital

Will also serve Chilled Water to the larger planned 
“Urban Campus” as part of the South Campus Development

GRU provided bond financing to construct the Energy Center as 
part of a long-term energy agreement with the hospital.  
$30M Capital Savings accrued to the Hospital from not 
building its own Central Plant.



TECHNOLOGY HIGHLIGHTS
High Heat Rate Efficiency

Low Emissions

Grid Interconnect – Parallel & Island Mode

Integrated Controls System

LEED EA 1 Efficiency Credits for CHP

FEATURES
State-of-the-Art Technology

Modular & Packaged Components

Built-in Redundancy

Operational Flexibility

BENEFITS 
Increased Efficiency

Improved Reliability

Reduced Emissions

Provides 100% of the Hospital’s 
Electrical and Thermal Needs

PROJECT FACTS

Owner:  Gainesville Regional Utilities              

EPC Contractor:  Burns & McDonnell

Total Project Cost:  $45,000,000

Project Completion:  February 2009

Hospital Complete:  November 2009

GRU South Energy Center



GRU South Energy Center

Benefits…
Enhanced quality of power assuring 

smooth, continuous operation of 
clinical devices

Two electrical feeds from different 
Substations in the surrounding 
power grid provide 200% electrical 
redundancy

Emergency Generators provided for 
black start of combustion turbine 
generator and as a third back-up for 
Life Safety Systems

As the Hospitals Energy Partner, GRU 
will finance, own, operate, and 
maintain the Energy Center reducing 
the hospital project capital costs



GRU South Energy Center

Benefits…
4.3 MW natural gas-fired turbine supplies 100% of the hospital’s electric 

and thermal energy needs

75% efficient at primary fuel conversion to useful energy

Lower emissions of nitrogen oxides and carbon dioxide as a result of 
state-of-the-art combustion turbine technology

Steam, produced by recycling the waste heat from the combustion 
turbine generator, produces useful thermal energy to meet the 
hospitals heating and cooling needs 



• 4.3 MW combustion 
turbine – Mercury 50

• Turbine exhaust diverter 
valve

• Heat Recovery Steam 
Generator – 14,500 lbs/hr 
(45,000 lbs/hr when 
supplemental fired)

• Steam turbine centrifugal 
chiller – 1,200 ton

• Combustion turbine Inlet 
cooling coils

• Thermal device exhaust 
stack

• Electrical centrifugal  
chillers – 2 @ 1,500 ton

• Chiller water variable 
primary pumps

• Packaged standby 
boiler – 30,000 lbs/hr

• Black start engine 
generator – 500 kW

• Emergency engine 
generator – 2,250 kW

Energy Center Major Components



CHP System Components
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Environmental Comparison



LEED and CHP Efficiency 



Thank You for Your Attention

Ed Mardiat, DBIA
emardiat@burnsmcd.com
Chuck Heidt, PE
heidtcs@gru.com
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