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Where we started



Campus
• 1855 Established by Land Grant

• +40,000 Students on Main Campus

• 7,342 acres of land at UP

• 600 buildings on campus

• 20 million ft2 Building Space

• $4.3 billion building replacement value

• 34 years average age of buildings

CHP System
• +200 Buildings Served w/steam

• 2 CHP Plants – ECSP, WCSP

• 430/80 kpph Peak/Minimum Steam Demand

• 50/30 mW Summer/Winter Electrical Demand

• 10 mW CHP Electrical Generation

• 17 Miles of Steam Distribution Piping

• 350/50 mgal ECSP/WCSP on site Diesel

University Park
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More Numbers

Plant Locations:

• WCSP - Corner of West College Avenue & Burrowes Road

• ECSP - Porter Road between Park Avenue & College Ave

2005/2006 2009/2010 2015/2016 Units

Buildings Served by Steam 213 221 225

Heating Area 14,180,904 14,929,372 15,316,029 sqft

Steam Generated 1,423,503,265 1,241,217,669 1,177,038,468 lbs

Electricity Generated 11,912,739 11,617,618 54,824,239 kwh

Peak Daily Coal 358 373 152 tons

Coal Consumed 73,936 69,031 8,537 tons

Plants - Natural Gas Consumed 201,684 124,928 1,529,137 mcf

Buildings Served by Central CHW 18 52 102

Chilled Water Plants - Capacity 9,050 14,450 18,800 tons
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GHG Emissions Reduction Strategies
Penn State University 

Renewable Energy Credits

Greener Grid / Hydro Purchase

Green Design

Energy Conservation \ Awareness

Non-Energy Initiatives

Utility Plant Improvements (CT HRSG)

Utility Plant Improvements (fuel switch)

Energy  Program to 2018

Energy  Program to 2030

Unaccounted

PSU Emissions

2012 Goal (17.5% below 2005 baseline)

35% below 2005 Baseline17.5%

Carbon Reductions

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)



Path to a Sustainable Future

• Plant Conversions to Natural 
Gas

• The reasons for Fuel 
Conversion

• Climate Commitment

• Build a plant for the next 
50 years

• Boiler MACT

• The affects of Fuel Conversion

• Natural Gas Supply

• Major changes while plant 
is operating

• Stakeholder Involvement
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GHG Emissions
Penn State University

(1990-2050)

Other

Commuters

Air Travel

PSU Vehicles

Purchased Electricity

Stationary Sources

Steam Plant

GHG  emissions - actual fuel data

GHG Emissions - estimated

GHG emissions -  projected

PSU 35% below 2005 baseline

PSU 80% below 1990 levels

UP GHG emissions -  trend to 80%

Penn State GHG Emissions include stationary sources, purchased electricity, OPP & Fleet vehicles and estimated commuter miles, air travel, waste, refrigerants and animal management. 
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2013-2020
Energy Program
Coal\Gas Conversion
Steam Turbine replacement

Potential Strategies
Net Zero Buildings
Biomass Fuels
On-site Renewables
100 % Green Power Purchase
Zero Waste
Transportation Initiatives
Offset Air travel
Offset Commuter travel

Penn State GHG Emissions include stationary sources, purchased electricity, OPP & Fleet vehicles and estimated commuter miles, air travel, waste, refrigerants and animal management. 

m
tC

O
2
e

2005-2012
RECs
Energy Program
CT HRSG

80% below 1990 levels



CHP – Penn State
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West Campus Steam Plant – First Floor Plan

9

Existing

Boilers

Existing Floor Plan

#1 #2 #5

#8 #6

New Natural 

Gas Boilers

Proposed Floor Plan

Future 

CT/HRSG
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Changing Landscape

• Boiler MACT

• Options for 
refurbishing, 
converting, and 
replacing existing 
equipment

• University Drivers

• Sustainability

• Efficiency

• Reliability

• Meeting Campus 
Growth



Where 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)



Drivers for Equipment Selection

• Convert or Replace

• Equipment Sizing

• Existing Building

• Reliability

• Efficiency

• Cost



Construction Highlights



Plans meet Reality

• Boilers 

• InDeck 2 x 150 kpph

• Zeeco Burners

• Turbines

• Siemens SST-060

• 2.1 mW

• 2.8 mW

• 2MW Diesel Generator, CAT

• Natural Gas Service

• 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



Fuel Supply

• Natural Gas Contract

• Natural Gas Line Route 



Environmental Permitting

• PADEP and PSU Dynamics

• Outside Influences

• Plant Stack(s)

• 18 Months for Air Permit

 



Town and Gown Relationship

Issues Were

• No Pipeline In My Street

• No Fossil Fuels

• Plant Location



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



The Right Team at the Right Time

• Engineering

• Boiler Maker / CM

• Plant Staff



Construction Highlights



Construction Highlights



Construction Highlights



Construction Highlights



Construction Highlights



Hitting our Milestones

Schedule

• Construction Begins 2014

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

• Complete Electrical System Replacement Back On-line October 
2015

• 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




