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wmeenesss—— QUEIINE Of Feasibility Report

|.  Survey of existing micgrogrids in the United States.
a. Location, size, power rating, model (e.g. military, campus, commercial)
.  Economic development.
a. Would a microgrid contribute to business and job growth?
lll. What is the market for resilient power?
a. What types of companies (e.g. data centers) would be willing to pay a
premium for resiliency?

I\VV. Different tiers of service for resilient power and their pricing.
a. 3-tiered system
b. The opportunity cost of an outage.

V. Microgrid infrastructure (CPP and Cleveland Thermal)
VI. Power generation in the microgrid.

a. renewables, batteries, natural gas and CHP
VII. Owner and operator of the microgrid (not necessarily one in the same).
VIIl. Land use study: where growth could occur inside microgrid footprint.
IX. Net fiscal benefits would justify additional spending on infrastructure.



What Is a Microgrid?

A microgrid is a contained energy system capable of balancing
captive supply and demand resources to maintain reliability
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Geographic Context of Potential Microgrid

E Microgrid Study Area
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Project Scope

Explore how the city
might leverage microgrid
technology into business
growth, by studying
energy systems, cost-
competitive energy
resources and the
anticipated development
of renewable energy

Cl evel andds
Advantages:

A Existing infrastructure
A Local expertise

A Ready for economic developme
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Cleveland Microgrid Study Area

o
90
Lake Erie f //‘/
‘p //
\\ / / P /
N 7
\x/ o B
X -
e = P
%, P - \\ )
s (-
’:"' T \\ J
r,,f g . B
\\\ 6{ 7 _ ‘
Eﬂ 3 /‘ﬁ/ E
o Je—
H ° P o ;
i 2
y % 1 3
o |
2
L | crestERAE—T
\ BT : o
| |\I 77—/7—77(—7_7““:7_77_ 7
1 pros R
% y _,E&QSEE,C_'I@’\_J; —
% “ — ~ "‘,,,Q,A_Bﬂ\';s‘zﬂié_,, g
/';504 —
N -
. . \ -
%p \fp\’\b&. ' Microgrid Study Area e
& 3 .

S Burke Lakefront Airport Subset of Streets
§0 ,X o City Hall | | Cleveland State
g N

S/P/- 0 0.5 1

Miles

oundation




Leveraging EXxisting Infrastructure

Cleveland Public Power Cleveland Thermal

0 Existing electric distribution 0 Electric power project in
system process
0 4 transmission interconnections o Conversion from coal to natural
0 32 substations gas completed in 2016
o Street level distribution o Permitfiling in 3rd Q 2017
0 Metering and control systems 0 13to 40 MW capacity sizing
o Regulatory flexibility 0 Connected to CPP system

through CT Hamilton Plant

0 Existing district energy system
for steam and chilled water

0 Geographic expansion
0 New rate structures
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Levin  — Smart Cities: The Next Energy Revolution
o Driven by Internet of Things, Big Data

Grid Services:

A Resilient, clean
power

A District heat, cooling

A Fast Broadband

Government Services: | i

A Smart Transportation s i
A Lyft, Uber apps

A Water/Sewage

A Trash Collection

A Communications

A Emergency/Safety
Services

High Tech Utopia:Songdg Korea
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o Data and Financial
Centers

Hospitals
Emergency Services
Food Services

R&D Companies
Universities
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Levin Microgrid Infrastructure
Urban.csuohio.edu
Downtown Cleveland

Cleveland Thermal
Chilled Water Lines

Cleveland Thermal
Steam Distribution

® Cleveland Thermal
Hamilton Plant

@ Cleveland Public Power
Substations | ake Erie

Microgrid Study Area

I csu Campus

Burke Lakefront Airport
m City Hall

Innerbelt Fwy
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Advantages of a Microgrid in Cuyahoga County

urban.csuonio.edau

Customer Value Value to Cuyahoga County

0 Increases reliability and 0 Reduce operating costs for
resiliency existing constituents

0 Maximizes energy efficiency 0 Encourage organic growth of
and reduces carbon emissions existing business constituents

0 Enables customized delivery 0 Attract new development
options based on end-user creating local jobs and
requirements Increasing tax base

0 Enhances security o Provide mechanism for CPP

o Operational and capital cost Infrastructure enhancement
savings 0 Increases regional climate

resiliency

0 Provide value to vulnerable

@ ‘?@ C residential users
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Levin Location of Vacant Land and Parking Lots
rhmenenioeds Downtown Cleveland

Vacant Industrial and
Commercial

Vacant Residential, Land
Bank Vacant, &
Brownfield

Commercial Parking Lot
I csu Campus
| Microgrid Study Area
Burke Lakefront Airport
m City Hall

Lake Erie

Innerbelt Fwy

Sources: Cuyahoga County Fiscal Officer;
Ohio EPA
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Levin Location of Avalilable Building Space
Downtown Cleveland, Ohio

Urban.csuohio.edu




