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Where we started
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More Numbers

Plant Locations

e Penn State University Park
+ ECSP - Porter Energy Flow Diagram FY 15/16

Waste Heat to Overall Efficiency
Atmosphere

2,292,069 mmBTU
' ' - o
1,276,968 mmBTU . 2,849,463 mmBTU 8 0
ERcab it bt e ia 0, 849,
1.867.368 mmBTU 68% Efficiency

Buildings Served by Ste

i Waste Heat to
| Atmosphere
Heating Area m East &
Gas in s West
Steam Generated ' Campus -
Fuel Oil in ‘ Steam

Electricity Generated m Plants | L 18 Steat Lipa Lossse
‘.‘_W _‘ Heating Usable Heating out
heaiDatyitos 75% Gas Bllr Effciency

Campus Gas in
Coal Consumed 0.5 kwiton chiller plant efficiency

336,000 mmBTU Usable Cooling out
28,000,000 ton-hr

Plants - Natural Gas Co -
14,000,000 kWh

Chilled Water Plants - (

234,750,858 KWh 892,471 TU ) Usable Electricity out
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Carbon Reductions

mt CO,e / yr
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GHG Emissions Reduction Strategies
Penn State University

Renewable Energy Credits
Greener Grid / Hydro Purchase

I Green Design

B Energy Conservation \ Awareness
Non-Energy Initiatives
Utility Plant Improvements (CT HRSG)
Utility Plant Improvements (fuel switch)
Energy Program to 2018
Energy Program to 2030

s Unaccounted
PSU Emissions
2012 Goal (17.5% below 2005 baseline)
35% below 2005 Baseline

2012-2020 Strategies

WCSP Improvements
Coal \ Gas Conversion
Steam Turbine Replacements
Energy Program
$12M yr (8.3 yr payback, yrs 1-3)
(15 yr payback, yrs 4-6)
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Path to a Sustainable Future

: GHG Emissions
 Plant Conversions to Natural o SO T g T

G as (1990-2050) PSU Vehicles

Purchased Electricity
Stationary Sources

 The reasons for Fuel

700,000 GHG emissions - actual fuel data

Conve rSI On ) % GHG Emissions - estimated
. . - p GHG emissions - projected
> C I I m ate CO m m Itm e nt LIoeee i C‘rllel-:%Gmgram ® o o o o PSU 35% below 2005 baseline
. I I I | | | I | _ o s PSU 80% below 1990 levels
e Build a P lant for the next s N Er ey ] e U EE enlsia; i Eis
50 ye arS Tll _,r Steam Turbine replacement
~ B . I MACT 400,000 === S i f N i N h b |
OI er Net Zero Buildings
Biomass Fuels

 The affects of Fuel Conversion ** L N

Zero Waste

* Natural Gas Supply 200000 +————— -~ pHHHHHH - - —— Transportation natves

* Major changes while plant . e
IS O pe ratl n g 80% below 1990 levels

0
.S khld I I N P D P DR ECL DD ODODD DD DDA WO DD © D D
takeholder Involvement P I I B R A L R N I I

mtCO2%e

113
I I I Potential Strategies

Penn State GHG Emissions include stationary sources, purchased electricity, OPP & Fleet vehicles and estimated commuter miles, air travel, waste, refrigerants and anim:
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CHP - Penn State
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Future
CT/HRSG

Existing

EBW’ Natural

Gas Boilers
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Changing Landscape

* Boiler MACT

» Options for
refurbishing,
converting, and
replacing existing
equipment

» University Drivers
 Sustainability
 Efficiency
 Reliability

* Meeting Campus
Growth
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Where we’re headed
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ere we’re headed
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Putting Plans to Paper

Planning and Focused Studies
Laser Scan / 3D Model

Supplementing Existing
Documentation

Equipment Procurement
Bringing on the CM
Construction Documents

Multiple Packages/Multiple
Funding Sources

. (IFB, IFC, Cx)
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Drivers for Equipment Selection

« Convert or Replace
Equipment Sizing
Existing Building
Reliability
Efficiency

» Cost
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Plans meet Reality

* Boilers
* InDeck 2 x 150 kpph
 Zeeco Burners

* Turbines
« Siemens SST-060
e 2.1 mW
e 2.8 MW

« 2MW Diesel Generator, CAT ! —mm
* Natural Gas Service | 25
« 2 Above Gnd 25K Gallon ULSD Storage Tanks
« Water Softerners. Marlow

» Condensate Polishers. Marlow

* New Plant Electrical

» Plant Security System

* New Chilled Water Supply

« New LEED Steam Services Building

&)

\
BURNS“’ISDONNELLM




Fuel Supply

 Natural Gas Contract
 Natural Gas Line Route
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Environmental Permitting

« PADEP and PSU Dynamics
» Outside Influences

 Plant Stack(s)

« 18 Months for Air Permit

oy '
NS ' .
January 31,2013 ' 4 Rules Compliance Timeline
Finol rule publishedin > '
Federal Register
Commercial and

Major Source Boller ;
Industrial Solid Waste

MACT

Aptit 1, 2013 ' Incinaration (CISWI)
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Town and Gown Relationship

Issues Were
* No Pipeline In My Street
* No Fossil Fuels

 Plant Location
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Phased Implementation in an Operating Plant

* Meeting Campus Steam Needs — N-1 Commitment

* Projects at both Plants
« Natural Gas Line
« ECSP Boiler Retubes
« ECSP Dist. Upgrade
« WCSP Improvements
« WC Steam/CHW Dist.

 Historic Facility
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West Campus Steam Plant
- Upper Drum Install

Boiler #1
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Construction nghllghts
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Construction Highlights
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Construction Highlights
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Hitting our Milestones
Schedule

Construction Begins 2014

Plant On-line Throughout 3+ Year Phased Demolition and
Construction

ggln%plete Electrical System Replacement Back On-line October

Boiler 2 Startup December 2015

Boiler 1 Startup December 2016 for MACT Compliance
Steam Turbines On-line February 2017

Steam Services Building Complete December 2018

Cost

Gas Line - $15M

« WCSP Improvements - $36M

&)

Steam Turbine Replacement - $9.5M
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