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Chattanooga’s Fiber Network Fiber-To-The-Home

A GPON-Gigabit Passive Optic Network N
* Two fully redundant 10 gig rings (288) | \i‘f
e 10 gig East and West /OLT(Optical Line Terminal) . g :
e 1.6 Tbps of capacity 7o

e Central Office-GPON Electronics

e 11 Super Nodes & 6 Remote Nodes
e 82 OLTs today

* 91 miles of Transport fiber

e 802 miles of Feeder fiber

3,365 miles of Distribution fiber

4,300+ miles of Drop fiber
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E P B S m al’t G I | d Intelligent, Interactive, Self Healing

~1,200 Installed Intellirupters, 12 kV
e 214 Motor Operated Switches, 46kV

 All communication over EPB Fiber

e Utilizes peer to peer communication for distributed automation
e AMlatall 174,000 premise

 \lltage Line Regulators
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EPB Outage Replays — July 2012 Fiber Enabled

Chattanooga TN
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Ch al | en g es Structural

Yesterday Today

e Consumption trending down
e Acceleration of Clean Energy Resources

* Passive participant e Dual Directional Flow

e One Way Flows

e Power demands up ~ 6%
TVA
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e Enthusiasm for Energy Reduction

e Lack of enthusiasm on centralized power model
* New Entrants into the Power business

e Demand for Delivery Resilience



Average Usage / Sq. Ft Trends

Structural
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1930 1940 1950 1960 1970 1980 1990 2000 2010
Effective Year Built by Decade
1930 1940 1950 1960 1970 1980 1990 2000 2010
Avg Usage/SqFt 1.1360 1.1062 1.0515 1.0071 0.8605 0.7394 0.6616 0.6493 0.5348
Avg(Usage)/Avg(SqFt) 1.0337 1.0257 09668 0.8946 0.7758 0.6737 0.6035 0.5981  0.5040
Avg Usage 1,324 1,378 1,305 1,344 1,381 1,347 1,404 1,404 1,233
Avg Sq Ft 1,280 1,344 1,349 1,503 1,780 2,000 2,327 2,348 2,447
Premise Count 243 929 2,602 Bi5i 5 21,424 30,699 10,380 11,988 1,202
# Monthly Bills 5,842 22,349 62,733 132,855 516,427 740,377 250,297 289,736 28,943

Monthly Bills/Premise 24.04 24.06 24.11 24.09 24.11 24.12 24.11 2417 24.08



Acceleration of Clean Energy

e COP21 * RE100-Renewable Energy Collective
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Consumption Discouraged-Pledges Made

GEORGETQNON UNIWERSITY
ENERGY PRIZE

o

Buildings’
U.5. DEPARTMENT OF ENERGY
mimBB ﬂtzp ﬁmﬂﬂ local Business Sports Life Opinion Politics Obits National Right2Know o Q
Net zero home planned in North Chattanooga as example of energy sustainable

housing
January 7th, 2015 | by Mitra Malek | in Business Around the Region | Read Time: 3 mins. [+ v [« Qi =]




Mass entrance of Power Providers

Q‘l}"" ]
_
o

epMind <SolarCity

\ J

ree/Form

* Google unleashes DeepMind
on energy-hungry data
center, cutting cooling bill by
40%




Traditional Grid - Obsolete

Posled May 15, 2016 - 6:43pm = Updated May 18, 2016 - T-00pm

MGM Resorts to leave Nevada Power, pay
$86 9M exit fee

{::"SnlarCity




Opportunities - Utility
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Dynamic Protection Systems

Technologies that Enable
Alternative Energy and New
Energy Efficient Loads

Equipment that allows for
power where and when you
want it

Communication Rich Electronics
* Fiber
e 5G



Opportunities-Community / Customer
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Extend DER capabilities to Support
other Community networks

e Traffic

* Water

e Waste




More Opportunities

THE ENERGY INTERNET OF THINGS: A FOUR DIMENSIONAL MODEL FOR THE FUTURE

COMING SOON

Virtual Gaming & Meet-up
Virtual Health Care
Virtual Education
Virtual Business
Virtual Government

Big Data Management
4K Video/UC Sound
Multi-Screen Access

3D Printing In-Home
Home Automation

Next Gen Entertainment

Solar Gen.

Fuel Cells Gen
Storage Devices
Electric Vehicles
Smart Light/Locks
Smart Appliances

Utility as a Service

Built in Managed Services
Built in Energy Management
Communications Everywhere

e Self Aware/Considerate Appliance

NERGY AS A
SERVICE o

TODAY’S WORLD

X Box Games
PS3 Games
On-Line Gaming

Internet 100/1000 Mbps
Telephone/Skype

Cable TV

Wireless Router HAN
E-Commerce

HVAC, Water Heater

Washer Dryer, Lights,
TV, Computer, Radio

Kitchen Appliances

Residential Homes/MD
Commercial Buildings
Government Buildings
Philanthropic Centers

* Devices that maximize interrelationship between device and power consumption



Preparing for the Future

e Last mile communication infrastructure, 5G Small Cells

e Strategic Partnerships
e USIGNITE, ORNL, UTK CURENT, EPRI, TVA, City of Chattanooga,
TEC

* DER Integrations
e Storage & Solar

 New Electric Loads — Vehicles, Intelligent Lighting

e Microgrid Demonstration

e |oT-Sensor deployments
e Utility Based; Stationary & Mobile
e Grid Enabled customer appliances

* CYBER



