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Highlights of Ohio State’s 50-year Public-Private Partnership

50-year

j THE OHIO STATE UNIVERSITY >$18 billion
‘ $150 million
>25%

Academic
Collaboration

Infrastructure
Expansion

partnership to operate OSU power, heating, and
cooling systems

upfront investment into university endowment

additional infrastructure investment over 50 years

commitment to support academics, research

energy consumption reduction within 10 years



r 4 Key Elements of Energy ]

Reliability &

s

L Strategy for Institutions J

Sustainability Affordability

Predictability

l l

Energy as a Service™ Platform

l
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F&tprint & Energy Profile

» 490 buildings on = 2,000 acres
= 100,000 people daily

= 1,300 hospital beds ;
= 14,000+ student residence beds SHEP*=
» 3 stadiums = 120,000 seats

» Elect., gas, steam, chilled water

= 3 high voltage substations

= 110 MW peak demand

= 2.9 million MMBtu's of steam
= $115 million annual spend

= High reliability requirements




OHIO STATE POWER DEMAND

130000
120000 —
110000 <4”"”" ]

—
10000 | e en ]
90000 h 20(:1§>ngljsr:1Jp%z\:lver I
80000 | N i)
> 70000 tH TR jim'
=< 60000 L R
50000 - ' |1' ||[|'
40000 - - | 1) |
30000 -fIEHN U gttt b
20000
10000
o+—r———+r+ T
N Qéo R\ W& be*\ SO O ,-er o S OQ’O . 0



DIGITAL PLATFORM ARCHITECTURE - PHASE |
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DIGITAL PLATFORM ARCHITECTURE - PHASE 1l
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DIGITAL PLATFORM — PUBLIC USER INTERFACE

Smart Campus

Energy Portfolio Dashboard
Porttolio Dashboard

Connected Buildings
Facilties

Locations

Accounts

Meters — Connected Bulidings
Projects

Analyze Energy

Benchmark Facilities Map  Satellite

Clack Park

Google

.l Electricity Consumption
Daily trend of Eleciricity Consumption over past month

90000 kWh

B Metered Energy Consumption

15

Organization
Electricity EUL Total c Electricity Cost
0.279 kWhisqft 1,5 $107,788
Oaity EUL Daily Electricity Usage Daily Biectricity Cos:
v £
2 Davenport Hall
CAME 607 SMathews Ave |
Urbana, IL 61801
fistang @
Stadium Wrbana Mid
Play Fieid Carlo Park
Muttipiex University
of llfinois at
Urbana-Champaign
Stadium !
_Terrsce £
fgnying Field 5

.4l Portfolio Energy Intensity
Distribution of building electricity use intensity

~ Ambient Temperature

M dats ©2019 Google  Terms of Use

Electricity Use Intensity (kWh/sqft)

Wo-25%

25-50%

| o

Electricity Use Intensity (KWh/saft)
| Name. Siebel Center For Computer Science

Value 0: 0.39

W50-75% M 75-100%

University of llinols - Urbana ... x |+

i Park

Carbon Emissions

— Dally Carbon Emissions

Victorv P

Report a map ecror




DIGITAL PLATFORM — PUBLIC USER INTERFACE
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thousands BTU per square feet (kBTU/ft")

Novemnber ‘16 January '17 March '17 May ‘17 July 17 September ‘17 Navesnber ‘17 January ‘18 March ‘18 May ‘18

" Schottenstein, Jerome, Center: CombinedEUI (kBTU/ft") M Academic: CombinedEUI (kBTU/ft’) M Admin & Facilities: CombinedEUI (kBTU/ft’)
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IDEA 2019 PITTSBURGH

Monitor changes,
verify benefits,
engage staff /
students, and design
new programs

e

Monitor real-time building data, market
pricing, and on-site demand

i)

:
—
(;):u"ll"’

ENGIE Smart Institutions

Automatically control systems, send
alerts, and dispatch available power
(e.g., storage)

7/}
agg

gt e 3

Predict load
profiles, optimize
supply, and
determine best
real-time operation

4

=
Algorithms

CNGIe



IDEA 2019 PITTSBURGH

e Centralized
Fully-electrified energy storage

buildings (e.g., thermal,
batteries)

Super-efficient
buildings

Heating +
coohng

CHP burning
biogas and/or hydrogen

AN
Electrolysis H,0

Energy efficiency. Reducing energy
demand through investments in deep
energy efficiency.

I—» Global leader in energy services

Biogas. Replacing natural gas with

renewable biogas, with a potential role

for hydrogen.
Transitioning all gas operations to
biogas and renewable hydrogen

Electrification. Electrifying end uses that
currently depend on natural gas and
obtaining electricity from carbon-free
energy sources.

L; Focused expertise on
retrocommissioning and building
infrastructure modernization

*al
e@e 11"

Source: Report “University of California Strategies for Decarbonization: Replacing Natural Gas” from TomKat Natural Gas Exit Strategies Working Group -



IDEA 2019 PITTSBURGH

— A  Digital Infrastructure
Bulding Info Smart Meters BMS Control Weather Forecasting
CNGIC
g * ’ ' ’

Market Info : Occupancy Data : Production Decisions : Demand Response

DIGITAL PLATFORM

%2 Campus Energy Sources

Rooftop Solar

Mini CHP

Combined
Heat & Power
Plant (CHP)

93 Physical Energy Infrastructure

Chilled H,0
Steam & HW Lines
Electricity

Natural Gas




