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Overview
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CHP is a type of DISTRIBUTED GENERATION

1 Located in close proximity to the energy consumer 0
building, campus or industrial

1 CHP systems = primary source of energy for a facility
B The grid and existing boilers are supplemental
B Capable of 24/7 duty cycles

1 Captures thermal energy for use in:
B Cooling
B Dehumidification
B Water and space heating
B Process heat

1 Backup diesel gensets are NOT the same as CHP
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CHP Schematic
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CHP Benefits

I Operates at a high efficiency

1 Enhances energy security and reliability (high - pressure natural gas)
" Environmental benefits =

i 47% reduction CO2 Building ;

i 99% reduction SO2 ‘

lf 93% reducuon NOX g:::ﬁ:ttiig:al —f\\ y ‘*CombinedHeatandPower

W Zero water use Plant Fuel  Electriity 20 WP 20 Electri __"‘fﬁmp_puen

;;1;{5;%? - S . on-site energy)
/1 Increases energy choices \ ¢
. b Losses
1 Enhances power quallty Conventional: 100 Energy Units
Losses CHP: 57 Energy Units

/1 Reduces energy costs Separate Heat & Power Combined Heat & Power
40-50% Efficiency 70-90% Efficiency
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Campuses are ideal application sites
C Coincident electrical and thermal loads
C Continuous operation
C Low seasonal variation in loads

C High power reliability needs

CHP is well -established on campuses.

This I s not oguinea pigo terr
INTERNATIONAL
722 DISTRICT ENERGY
ASSOCIATION
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CHP Drivers at Colleges/Universities

/I Sustainability
Presidentsod6 Climate Commit ment
Increased attractiveness of your campus to prospective students

7
7
/I Energy security

1 High - pressure natural gas pipes can weather any storm (e.g. Hurricane
Katrina)

1 Economics

Increase flexibility

7
1 Save money - shrinking state budgets
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Case Studies

School CHP size peak Fuel type
load (MW)

UT- Austin 65 Natural gas
Texas A&M University* 34 Natural gas
UC- San Diego 30 Natural gas
University of Oklahoma* 17+ Natural gas
Rice University 7 Natural gas
Tulane University 5 Natural gas
Fairfield University 5 Natural gas

*In development/
expansion
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Campus Needs and Issues

Juan Ontiveros, UT-Austin
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Background
A 100% power, heating and cooling ‘

requirements for 16  million sf and 150+
buildings

A Power Plant (by 2010)
A 137MW of on - site CHP (65 MW Peak)

A 1.2 million Ib/hr  of steam generation
(200K Peak)

A Chilled Water (BY 2010)

A 46,000 tons capacity in 4 plants
(32K Peak)

A 4 Million Gallon/39,000 ton -hr TES Tank
A 6 miles of distribution tunnels

A 99.9998 %reliability over last 35 Years
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System Schematic - 2010
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Major Plant Improvements

Resulting
Resulting Emissions
Gas Savings Reduction
Project Description (MMBTU/Year) (Tons/CO ,/Year)
Steam Turbine #9 200,000 11,000
Cooling Tower #1 50,000 2,750
Boiler FGR/NOXx Retrofit 200,000 11,000
Steam/Feed Water By -Pass 500,000 27,500
Chilling Station 6 130,000 7,150
Inlet Air Chilling 120,000 6,600
Thermal Energy Storage 40,000 2,200
Chilling Station Modernization 20,000 1,100
Gas Turbine # 10 399,400 21,967
TOTAL | 1,659,400 91,267

Plus Use of Proven Technology such as
Digital Controls, Plant Optimization Software
& Plant and Distribution System  Modeling
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Campus Energy Growth & Fuel Needs
Addressed by10 Years of Projects

90% Efficiency

FW BYPASS
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Efficiency Gain

ARepl acing three 1950086
turbine driven chillers

ADrastically reduces cooling energy

requirements
Chilled Water System Energy Requirements
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Effects of Utility Improvements on
Carbon Emissions

Annual CO2 ///7
e (o S
36‘,/’
350,000 Q\}éz’
At 06”’@
300,000 - 2l Yo . -
e /@?ﬁ Plant Projects and Utility

250000 gl "l Improyements — — \
200,000 | € >

Return to 1977 Carbon| | Emission & Fuel LLevels
150,000
100,000 9 million | sf vs. |17 %‘uillior sf
50,000 184 millian kWh | |vs 372 million kWh

' ( U.S. DEPARTMENT OF ENERGY
' Gulf Coast Clean Energy Application Center




Lessons Learned

y Master Plan & Design for th

1 Control, Meter, Instrument and gather data

centrally

) Use VFDOs to right si ze ene

B 63% of industrial energy consumed is linked to air &

liquid flow Electrical Fan Horsepower

Electrical Savings
Cfmu
Cfm:
{44,000Cfm

FanSpeed:| | FanHp: | 3
) | FanHp:

|z

FanSpeed:

4400Cfim | | 65Hz| |022Hp!|
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Suggestions for Success

} Take Care of Firm Capacity but Optimize Plants for
OAverage Desigfmotrtcomadn tpealk I
Ti me Model so

0l f you cannot measur e
cannot manage 1t eff

Ol tds much | ess cost |
than measure Everything V
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Suggestions for Success

1 Validate the performance of all significant
equipment

ol f you do not meas
performance, you cann

1 Centrally gather all pertinent data using a
historian

<
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Suggestions for Success

1 Be personally willing to take risk

I t o (

ol t ] S much easi e
al so get |

you wi | |

1 Position and empower your employees to
accept reasonable risk and hire managers
who are willing to take calculated risk

/‘
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Suggestions for Success

1 Force yourself to pay for the training that will
allow you to use technology to your advantage

1 Get to know your peers and ask them for
advice

oWhatever problem you
someone else out there has most certainly
encountered It befo

g %
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Suggestions for Success

1+ Ask for input from industry experts, for you
cannot know everything

oBut convert 1t 1 nto an
pl ace It on a shelf an

1 Be brutally honest with yourself in identifying
your weaknesses

oThe biggest part of sol
knowing that you have
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Procurement and
Implementation

Roger Copeland, Jacobs Engineering
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} Equipment ori ght si zeobdofhdselecti

BNarrow the field
} Equipment pre - purchase
» LCC bid evaluation

BNot just first costs
BMultiple step process (GTG then HRSG)
BHRSG optimization / configuration

1 Permitting
 Construction delivery methods
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