Heating the Midwest with Renewable Biomass
April 26, 2012
Eau Claire, WI.

eastern is committed to the philosophy of creating a greener,
pedestrian-friendly campus.

current coal-fired boiler system was installed in
1925 and has outlived its useful economic life

current location conflicts with EIU” s core vision to
be academically oriented and pedestrian friendly
with lots of green space

frequent system failures and an immense amount
of deferred maintenance forced plant replacement
into a ‘mission critical” status




current steam plant

multiple views

deferred
maintenance

$16 million :: from corrosion to
outdated technology to equipment
failure




soluble ash

how a gasifier works
process flow diagram




biomass gasification

fuel — 2 1/2” softwood/hardwood chips — 27,000 green TPY
alternate ‘virgin’ biomass fuel opportunities (miscanthus,

conditioned corn stover, etc.)

2 stage proce
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automated fuel feed and boiler controls
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green energy

some interesting tidbits

®  Our energy issues are due to human ‘population”: 7B now and
doubling every 40 years.

If all were vegetarians, earth could support ~10B based on food

Things that will most likely do us in are lack of modern sanitation
and modern medicine (natural enemies)

If we used all the corn we grow to make ethanol, would offset
~5% oil- also see second bullet

It takes up to 126BTU input to produce 100BTU ethanol

US needs ~100 x 10e15 BTU annually. Based on wood fuel at 3T/
A-yr., and 8k BTU/LB, would need 3,125,000 sq. miles of forest.
That is a square 1767 miles on a side

However, as a regional solution, woody biomass makes the most




tons/yr

location indicated on ariel view of campus




new EIU renewable energy center
plant site and area

Summary Timeline

October 2009 :: Build America Bonds sold; construction mobilized
November 2009 :: IEPA permit received; official groundbreaking

December 2010 :: building shell completion

April 2011:: first fire gas/oil back-up units

May 2011:: process steam production/ operating staff reassigned
June 2011:: first fire gasifier plant

November 2011 :: stack testing completed

October 2012 :: existing plant decommissioned




eastern illinois university energy project

» Various energy conservation measures
installed under the Public University Energy
Conservation Act as written  (<20-year
payback)

CHP enhancements to include base plant $57M
(above) plus backpressure steam turbine

driven co-generation and a 20,000 watt solar

array for internal electrical production

Contract in utility
costs over 20 years

Eastern lllinois University
energy conservation measures

Air conditioning delivery upgrades

New windows for Residence Halls
New 69KV Switchyard

Lighting Upgrades

Building Envelope Sealing
Retro-commissioning

Water Retrofits

Occupancy Sensors

Low Voltage Transformer Replacement
Insulate Condensate Lines




savings

» 6,174,794 kwh

183,845,553 gallons of water

54 millions Ibs of steam

Eastern lllinois University
ies Budget Compared to Expenses by Fiscal Year

$25,000,000

BBudget
OExpense Pre-ESCO
OExpense Post-ESCO

$10,000,000
Debt Service

Payments to Utility Company
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Academic Challenge

To integrate students learning
with the opportunities brought
with the Renewalble Energy
Center.

Center for Clean Energy Research and
Education (CENCERE)

Create and provide opportunities for
faculty, students and staff to be
engaged in study of clean energy
across the whole campus.
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Laboratory Biomass
Gasification System

(Made Possible by Charleston
Area Charitable Foundation)
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The Related Academic Offerings

BS-Applied Engineering and
Technology (AET) with Alternative
Energy and Sustainability
concentration- fall 2011/12

Interdisciplinary Minor in
Environmental Sustainability - fall
2012/13

MS- Sustainable Energy —36 hours
energy science, technology
management, policy and econ,
research, communications, and
sustainability practicum-— fall
2012/13

new EIU renewable
energy center

current photos
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Thank Youl!

contact info

Gary Reed, Director of Facilities

Dr. Peter Ping-Liu
Professor and Coordinator of Graduate Study

School of Technology and Center for Clean Energy Research and
Education
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